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POLLINATION. 

GEORGE  COOTE. 

The  first  step  towards  successful  fruit  culture  is  an  orchard  wdseiy 
planted.  The  several  varieties  must  be  so  located  that  each  may  assist  in 
the  pollination  of  one  another.  This  can  only  be  done  by  a careful  study 
of  the  different  varieties  as  to  their  time  of  Vdooming  and  amount  of  pollvii 
produced  by  each  variety. 

Very  careful  observations  and  notes  w^ere  taken  on  all  varieties  on  the 
college  farm.  It  will  be  understood  that  all  varieties  of  fruit  trees  do  not 
have  the  same  power  of  producing  pollen.  If  a large  number  of  trees  of  a 
single  variety  be  planted  which  are  shy  pollen  producers  the  lack  of  pollen 
will  undoubtedly  cause  a failure  in  the  crop  of  fruit;  and  this  danger  of 
failure  will  be  greatly  increased  if  the  weather  is  damp  at  the  time  of 
blooming. 

The  pollen  is  conveyed  from  flower  to  flow’er  by  bees  and  other  insects. 
Their  object  is  the  discovery  of  honey;,  and  whilst  searching  the  recesses  of 
the  flower  the\-  unintentionly  cover  their  bodies  with  pollen  which  they 
convey  to  the  next  flowxr  and  unadvoidably  deposit  it  on  its  stigma.  If 
the  amount  of  pollen  produced  be  small  there  wall  be  but  a small  amount  to 
be  distributed  and  the  fertilization  of  each  flow’er  would  be  either  a failure 
or  imperfect.  This  shows  the  necessity  of  planting  trees  wdiich  are  shy 
producers  of  pollen  along  with  those  rich  in  pollen.  Hence  to  arrange  the 
trees  in  an  orchard  it  is  necessary  to  know’  the  pollen  producing  pow- 
ers  of  each  variety. 

It  will  be  seen  that  the  li.st  of  varieties  in  the  following  tables  is  com* 
paratively  small.  But  it  mu.st  be  remembered  that  this  is  but  a beginning 
of  a work  which  must  be  continued  through  a series  of  years.  We  have 
many  other  varieties  on  the  college  grounds  which  have  not  yet  come  into 
bearing,  and  hence  are  not  reported. 

As  soon  as  a report  of  all  varieties  can  be  made,  a classification  will  be 
made  and  published  for  the  benefit  of  all  interested  in  .such  w'ork.  The 
following  table  shows  the  date  of  blooming  and  jjollen  ])roducing  power  of 
each  variety. 
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Comparative  Notes  on  the  Date  of  Blooming:,  and  Poffen 
Production  of  Varieties  of  Fruit. 

CHERRIES. 


No. 

NAME. 

Date  of  first 
bloom, 

Date  of  full 
bloom. 

Date  of  Pol- 
len maturing' 

X ^ 

0^ 
0 - 

I 

*Black  Republican , 

....  4.13 

4. 18 

4.20 

4.20 

2 

tBigarreau  ^Rockport).,.. 

....  4.17 

4.20 

4.21 

4.21 

3 

tBing 

4 21 

4.21 

4.21 

4 

*Black  Tartarian 

....  4.19 

4.23 

4.24 

4.24 

.S 

*Coe’s  Transparent 

...  4.19 

4.27 

4.28 

4 28 

6 

*Centennial 

...  4.13 

4.19 

4.20 

4.20 

7 

*Early  Purple  Guigne 

...  4.22 

4.24 

4.25 

4-25 

8 

*Elton 

..  4-II 

4.20 

4.21 

4.21 

9 

■^Governor  Wood 

..  4.16 

4.19 

4.20 

4.20 

lO 

*Great  Bigarreau 

..  4.14 

4. 18 

4.20 

4.20 

1 1 

tKentish 

..  4.21 

5-05 

5.06 

5.06 

12 

tKnights  Earlv  Black 

...  4.19 

4.25 

4.26 

4.26 

13 

*Lincoln 

4.24 

4.25 

4.25 

14 

tLate  Duke 

5.07 

5.08 

5.08 

15 

tLewelling 

..  414 

4-23 

4-23 

4.23 

i6 

*Leibe 

.,  4.16 

4.19 

4.20 

4.20 

17 

*Major  Francis 

..  4.18 

4.24 

4.20 

4.20 

i8 

^Mav  Duke 

...  4.20 

503 

5 04 

5.04 

19 

*Roval  Ann,  Napoleon  Bigarreau 

,..  4.17 

4.23 

4-23 

4.23 

20 

*Williamette 

..  4,18 

4.21 

4.21 

4.21 

21 

t Yellow  Spanish 

PLUMS. 

..  4.14 

4.18 

4.21 

4.21 

I 

*Chabot  

• 3-31 

4.02 

4.02 

4.04 

2 

fCoe’s  Golden  Drop 

...  4.08 

4.10 

4.12 

4.12 

3 

^Columbia 

...  4-14 

4.24 

4.24 

4.24 

4 

^Botan  or  Abundance 

4.19 

4.21 

4.21, 

5 

^Mvrobalan 

..  3 23 

3-31 

4.02 

4.02 

6 

^Jefferson 

...  4.06 

4.09 

4.10 

4. 10 

7 

*Goliath 

4.10 

4.11 

4. 1 1 

8 

^Satsuma  or  Blood 

• • 3.25 

4.16 

4.26 

4.26 

9 

tMcLaughlin 

4. 10 

4.11 

4. 1 1 

lO 

timperial  Gage 

...  4.09 

4. 1 1 

4. 18 

4. 18 

1 1 

tWashington 

..  4.09 

4.13 

4-15 

4.15 

I 2 

i^Ickworth 

...  4.11 

4.19 

4.20 

4.20 

13 

tQuackenboss 

...  4.11 

4.19 

4.20 

4.20 

14 

*Peach  Plum 

...  413 

4.20 

4.21 

4.21 

15 

tShernian 

...  4.13 

4.21 

4.22 

4.22 

i6 

tWalling 

...  4.12 

4.16 

4.17 

4.17 

17 

i/Yellow  Gage 

4.11 

4.12 

4- 13 

i8 

*Rhine  Claud 

...  4-07 

4.12 

4.14 

4.14 

19 

*Smith’s  Orleans. 

...  4.07 

4. 18 

4.19 

4.19 

20 

tMasu 

...  4-14 

4.20 

4.21 

4.21 

21 

tSt.  Julian 

...  4 19 

4- 23 

4.24 

4.24 

22 

Orange  

...  4-07 

4.10 

4.12 

4.12 

23 

tYellow  Jap 

...  4.09 

4.16 

4.17 

4.17 

24 

i;Royal  Hative 

4.18 

4.25 

4.25 

25 

tSimon  Plum 

...  3.22 

4.04 

4.06 

4.06 

26 

*Petite  Prune 

...  4. 1 1 

4.19 

4.20 

4.20 

27 

tGemian  Prune 

...  4.13 

4.19 

4.19 

4.19 

28 

t Italian 

...  4.19 

4.25 

4.28 

4.28 
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PEACHES. 


NAME. 

No. 

1 

Date  of  first 
bloom. 

Date  of  full  j 
bloom.  I 

Date  of  Pol-1 
len  maturingj 

Date  of  stig- 
ma receptive 

I ^Clements 

4.02 

4.09 

4.10 

4.10 

2 ^Austin  Clint( 

4.08 

4.15 

4. 16 

4.16 

3 lAlexander 

4.10 

4.20 

4.21 

4.21 

4 fBishop’s  Early 

4.07 

4- 13 

4-15 

4-15 

5 fCorvet 

4.05 

4.09 

4.10 

4. 1 1 

6 *Ellson 

4.07 

4 12 

4.14 

4.14 

7 fElberta 

4.07 

4.12 

4.14 

4.14 

8 *Miss  Lola 

4.06 

4.09 

4.10 

4.10 

9 *Ulates  

4.02 

4.09 

4.10 

4.10 

lo  ^Eate  Crawford 

4-03 

4.11 

4.12 

4.12 

II  *Mother  Porter 

PEARS. 

4.06 

4.09 

4.10 

4.10 

I *Bartlett 

4.20 

4.25 

4.26 

4.26 

2 *Beurre  Gifford 

4.12 

4.18 

4.19 

4.19 

3 fBeurre  ’d  Anjou 

4.13 

417 

4.19 

4.19 

4 tDuchess ’d  Angouleme 

4 10 

4.19 

4.20 

4.20 

5 i^Keiffer’s  Hybrid 

3-29 

4.04 

4.05 

4.05 

6 fPound 

4. 16 

4.23 

4.24 

4.24 

7 ^Idaho 

4.f3 

4.17 

4.18 

4.18 

8 tBarry  P 

4.14 

4.24 

4.24 

4.24 

9 *Beurre  Clairgeau  

4.16 

4.23 

4.24 

4.24 

lo  fSeckel 

4.18 

4.22 

4.22 

4.22 

II  *Winter  Nellis 

4.18 

4.24 

4.25 

4-25 

12  ^Summer  Doyenne 

4.09 

4.17 

4.19 

4.19 

13  ^.Osborn’s  Summer 

4.19 

4.22 

4.23 

4.23 

14  *Le  conte 

APPEES. 

3-31 

4.06 

4.10 

4.10 

I *Baldwin 

4.24 

5-04 

5-05 

5.05 

2 fCharlotentlialer 

4.24 

5-03 

5-03 

5.03 

3 *Domini 

4.24 

5-01 

5.01 

5.01 

4 tHarly  Harvest 

4-23 

5.07 

5-o8 

5-o8 

5'  *Fall  Pippin 

4. 26 

5-07 

5,08 

5-o8 

9 fGrimes  Golden 

5.01 

5-09 

5.10 

5.10 

7 flv.  Romanite 

5.11 

5.22 

5-23 

5-23 

8 tMissouri  Pippin 

5.01 

5-o6 

5.07 

5-07 

9 tMay  of  Myers 

5-07 

5 II 

5-12 

5-12 

10  fOldenburgh 

4,30 

5.06 

5.07 

5.07 

II  *Pumpkin  Russet 

5-03 

5-07 

5-07 

5-07 

12  *Oregon  Crab,  (Lewelling) 

4.19 

4.25 

4.26 

4.26 

13  ^Rambo  

4.26 

5.08 

5 09 

5.09 

14  tRome  Beauty 

5-13 

5.22 

5-23 

5-23 

15  *Tetofsky 

4.24 

5-07 

5.08 

5.08 

16  ffranscendent,  Crab 

4.20 

5.02 

5-03 

5.03 

17  ^Winesap 

4.28 

5.10 

5.11 

5-II 

18  t Waxen 

4.21 

4-30 

4.30 

4-30 

19  *Whitney  No.  20,  Crab 

4.26 

5.06 

5.06 

5.06 

20  tMartha,  Crab 

5-03 

5.11 

5-II 

5-II 

21  *Hyslop,  Crab 

4- 25 

5-04 

5.05 

5-05 

22  *Yellow  Siberian,  Crab 

4 23 

4.30 

4.30 

4-30 

N.  B. — Varieties  marked  with  a * are  abundant  in  pollen;  those  marked  with  a • 
are  medium:  those  marked  thus  g are  scant  of  pollen. 
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Experiments  in  Pollination  of  the  Peach. 

When  the  peach  is  grown  in  glass  houses,  and  forced  by  artificial  heat 
out  of  its  season,  it  is  necessary  to  pollenize  the  stigma  of  each  flower  by 
artificial  means  either  by  a small  brush  or  some  other  process.  The  use  of 
the  brush  is  expensive  and  tedious  and  is  not  always  successful;  much  of 
the  fruit  dropping  at  the  stoning  period. 

To  save  labor  in  transferring  the  pollen  some  trees  were  sprayed  when 
in  full  bloom  with  warm,  and  others  with  cold  water.  This  proved  very 
unsatisfactory,  more  fruit  dropping  at  the  stoning  period  than  in  the  case 
of  trees  pollenized  with  the  brush. 

As  a further  ^experiment  a hive  of  bees  was  placed  in  the  house  when 
the  trees  commenced  to  bloom.  This  was  in  November,  and  a heavy  fog 
prevailed  for  fifteen  days,  and  although  the  flowers  were  constantly  opening 
not  a bee  showed  itself.  During  the  night  of  the  fifteenth  the  fog  lifted  and 
the  next  morning  was  bright  and  clear,  causing  the  pollen  to  burst  Then 
the  bees  came  from  the  hive  and  kept  up  their  work  for  eight  or  nine  days. 
The  result  was  that  not  a single  peach  was  observed  to  drop  at  the  stoning 
season.  So  great  was  the  amount  of  fruit  on  the  trees  that  it  was  necessary 
to  thin  it.  One  tree  in  the  house  was  securely  protected,  so  that  bees  could 
not  gain  access  to  it,  and  all  of  the  fruit  dropped  at  the  stoning  period. 

These  facts  show  the  value  of  bees  to  the  horticulturist,  and  no  fruit 
grower  should  be  without  them 

Varieties  of  Apples  Tested. 

The  experimental  orchard  was  planted  in  the  spring  of  1891.  The 
soil  is  a basaltic  loam.  It  had  been  in  wheat  and  oats  for  many  years  with- 
out the  application  of  fertilizers  of  any  kind.  Before  planting  the  trees 
the  soil  was  plowed  and  subsoiled.  Cultivation  of  the  .soil  has  been  kept 
up  all  through  the  growing  season;  under  this  treatment  the  trees  are  mak- 
ing rapid  growth.  So  far  but  few  have  fruited.  There  are  now  one  hun- 
dred and  thirty  varieties  of  apples,  and  nine  of  crabs  growing  on  the 
ground  and  others  will  be  added  as  fast  as  means  will  premit. 

notes  on  V.\RIKTIES  of  APPEES  and  crabs  planted  1891,  (ONE  YEAR 
FROM  THP:  graft,  when  SET.) 

Hyseop  Crab. — Fruit  large,  borne  in  clusters  of  three  to  four,  round- 
ish to  egged  shaped;  color  a dark,  rich  red;  covered  with  a thick  blue 
bloom.  Flesh  yellowish,  good  for  cooking.  Tree,  a .strong  grower;  spread- 
ing. A long  keeper.  Productive. 

WhiTNp:y  No.  20  Crab. — Fruit  light  yellow;  skin  glossy,  streaked  with 
carmine;  flesh  tender,  juicy,  pleasant  flavor.  Matured  the  26th  of  Aug. 
I eaves  dark  green,  glo.ssy."^  Tree  of  uniform  growth.  Very  productive. 
Not  a long  keeper. 

MarTH.\  Crab;  Fruit  large,  yellow  .shaded  and  .streaked  with  light  red. 
good  quality;  good  for  eating  out  of  hand.  Ripened  vSept.  28th.  Tree 
makes  a medium  growth. 

Yellow  Siberian  Crab — Color,  bright  yellow.  P'ruit  inclined  to  oval 
in  shape'  somewhat  larger  than  the  common  Siberian;  good  for  pre- 
serves anil  jellies.  Matured  Sept.  6th. 

Yellow  Tran.sparent  Crab. — Pale  yellow,  medium  to  large,  flatten- 


23 

ed.  slightly  conical.  Flesh  white,  tender,  juicy;  slightly  sub-acid.  Ma- 
tured Aug.  15th.  Tree  an  upright  grower;  vigorous  and  productive.  Will 
keep  but  a few  days. 

Tetofsky. — A Russian  variety;  early,  productive.  Tree  spreading, 
forming  an  open  head.  Trees  are  susceptible  to  injury  by  frost.  Fruit  of 
medium  size;  oblate, conical,  often  nearly  round;  yellow,  striped  with  red 
and  covered  with  a whitish  bloom.  Flesh  white,  juicy;  slightly  acid. 
Matured  Aug.  15th. 

Oedenburgh. — Origin,  Russia.  Tree  a vigorous  grower;  upright 
spreading  head;  producing  when  quite  young.  Fruit  valuable  for  cooking, 
large,  regular  in  form;  roundish,  oblate.  Skin  smooth,  faintly  splashed 
and  streaked  with  red  on  a golden  yellow  ground.  Calyx  rather  large, 
nearly  closed,  set  in  a wide,  even  basin.  It  has  a faint  blue  bloom  on  the 
fruit.  Flesh  juicy,  slightly  sub-acid.  Matured  Aug.  27th 

May  of  Myers — Tree  of  medium  growth  producing  when  quite  young. 
Fruit  medium  size,  roundish,  conical,  pale  greenish  yellow,  streaked  with 
carmine  in  the  sun;  flesh  white,  very  fine  grained,  firm.  Not  very  juicy. 
Flavor  mild  sub-acid.  Good  Feb.  to  June. 

Little  Romanite. — Tree  hardy,  vigorous  grower;  bears  quite  young. 
Fruit,  medium  in  size,  roundish  oblong.  Skin  smooth,  streaked  with  deep 
red  and  yellow.  Stalk  short,  deeply  inserted;  basin  deep.  Flesh  yellow, 
firm,  juicy  and  rich.  Very  good.  Season:  Feb.  to  May. 

Cherries. 

Bing. — Fruit  very  large,  heart  shaped,  slightlv  angular,  surface  glossy; 
color,  dark  crimson  to  black.  Cavity  broad,  stem  rather  long,  broad 
suture,  slightly  depressed  at  apex.  Skin  thick;  firm,  sweet.  Flavor  good, 
and  of  excellent  quality.  Matured  July  6th 

Late  Duke. — Fruit  large,  roundish,  heart  shaped;  stalk  from  1 34  to  2 
in.  in  length.  Color,  bright  shining  red.  Flesh  amber,  tender,  juicy  and 
rich.  More  acid  than  May  Duke.  From  its  color  and  softness  is  apt  to  be 
gathered  before  maturing,  which  would  be  for  this  locality  the  second  week 
in  Sept.  The  tree  makes  a vigorous  growth,  with  a spreading  habit,  while 
the  May  Duke  is  quite  the  opposite,  the  latter  making  an  erect  growth. 

May  Duke. — Fruit  large,  roundish,  stalk  long  and  slender.  Color, 
dark  red,  when  fully  exposed  to  the  sun.  Flesh  tender,  juicy,  rich.  The 
tree  may  be  readily  distinguished  by  its  upright  growth.  Matured  June  30. 

Elton. — Fruit  large,  heart  shaped;  less  obtuse  than  that  of  the  Bigar- 
reau  It  has  a longer  and  more  slender  stalk,  being  from  2)^  to  2j^  inches 
in  length.  Skin  of  a pale  waxy  yellow  on  the  shaded  side;  mottled  and 
streaked  with  red  next  to  the  sun.  Flesh  whitish,  firm,  sugary  and  very 
rich.  Matured  July  20th.  Tree  makes  a strong  spreading  growth,  branch- 
es dark  brown;  shoots  speckled  with  a silvery  epidermis  on  a ground  of 
chestnut  brown.  Leaves  very  large. 

Bigarreau  Napoleon,  (Royal  Ann.) — Fruit  large,  heart  shaped;  light 
yellow,  spotted  with  deep  red  and  dark  crimson,  flesh  firm,  juicy,  flavor 
good.  Tree  makes  a vigorous  growth.  Matured  July  15th. 

Plums. 

Botan  or  Abundance. — Medium  in  size,  quite  pointed,  and  in  many 
cases  oblique.  Color  yellow,  slightly  covered  with  red  on  the  sunny  side-, 
flesh  deep  yellow,  juicy.  When  fully  matured  is  of  good  quality.  Tree  a 
strong  upright  grower;  leaves  narrow.  Matured  Sept.  5th.  Cling. 

Satsuma  or  Blood. — Size  medium  to  large.  Conical  and  quite  pointed. 
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Deep  suture;  color  dark  red;  flesh  dark  blood  red.  Coarse,  slightly  acid, 
of  fair  quality,  clinging  to  the  stone  quite  firmly.  It  blooms  early,  and  is 
often  killed  by  late  frost. 

GoiyiATH. — Fruit  large,  roundish  oblong,  a little  depressed.  Stalk 
downy;  skin  purple,  covered  with  a rich  bloom.  Flesh  greenish  yellow, 
firm,  coarse;  adhering  to  the  stone;  only  medium  in  richness.  Good  for 
cooking. 

Royai.  Hative. — Fruit,  medium  size,  roundish,  rather  widest  near  the 
stalk  which  is  about  Vz  in.  in  length;  but  little  depression  at  its  insertion. 
Skin  purple,  netted  with  yellowish  brown.  Flesh  yellow,  rich  and  deli- 
cious. Productive.  Matured  Aug.  12th. 

Orleans. — Fruit,  medium  to  large,  depressed  at  apex.  Stalk  Yz  in.  in 
length.  Ground  color  of  the  skin  is  a dark  purplish  red,  with  pale  red 
specks;  covered  with  a good  bloom  giving  it  a blue  color.  Flesh,  yellowish 
green,  firm;  very  small  free  stone.  Good  for  cooking. 

Grapes. 

Centennial. — The  v^ine  has  made  a medium  growth;  berries  not  large; 
skin  firm;  color  very  light  green,  shaded  with  pink;  flesh  juicy,  sweet. 
Matured  fruit  Oct.  10. 

Royal  Muscadine. — Syn.  common  Muscadine,  White  Chasselas. — 
Bunch  medium  size,  tapering,  occasionally  shouldered.  Berries  of  medium 
size,  sound;,  skin  thin.  When  fully  matured  assuming  an  amber  tint.  Flesh 
tender,  rich  and  sugary.  Very  productive,  sets  very  evenly.  One  of  the 
best  in  cultivation. 

Telegraph. — Berries  large,  round  to  oval;  color  dark.  Failed  to  ma- 
ture; is  not  adapted  to  this  climate.  The  vine  makes  a very  strong  growth. 

Wilder. — Bunches  large,  shouldered;  berry  large,  somewhat  globular; 
quite  dark;  flesh  tender,  juicy  and  sweet.  Matured  Sept.  29th.  The  vine 
is  vigorous  and  quite  healthy. 

Lady. — Vine  makes  a small  growth.  Foliage  resembles  Concord. 
Bunches  small,  quality  good.  Color  light  greenish  yellow,  covered  with  a 
heavy  bloom;  skin  very  thin;  pulp  tender,  sweet  and  rich,  slightly  vinous. 

Goethe,  (Rogers  No.  i.) — Vine  a vigorous  grower.  Bunches  large,  of 
a loose  habit,  shouldered;  berries  large,  oblong,  yellowish  green,  small  red 
dots  on  the  sunny  side;  skin  thin.  A late  variety,  did  not  mature. 

Prentiss. — Vine  of  medium  growth,  short  jointed;  large  leaves, 
downy.  Bunches  medium,  not  shouldered.  Berry  round,  somewhat  in- 
clined to  oval.  Skin,  thick,  firm;  color  light  green  to  pale  yellow  when 
fully  ripe  with  a slight  pinkish  tint  on  the  sunny  side;  covered  with  a weak 
bloom.  Matured  Sept  29th. 

Jessica. — Vine  makes  only  a medium  growth.  Small,  compact  bunch- 
es. Berries,  medium  size;  color,  a light  green  changing  to  amber  when 
matured;  skin  thin;  pulp,  tender,  very  sweet  and  sugary.  Matured  Sept. 
2oth. 

Green  Mount.\in. — This  variety  was  received  from  Steven  Hoyt  & 
Co.,  New  Cannan  Conn.,  for  trial.  It  has  been  in  bearing  two  years  and 
has  proved  to  be  a valuable  addition  to  the  list  of  white  grapes.  It  is  very 
productive;  matures  early;  and  so  far  is  quite  free  from  disease.  It  is  one  of 
the  most  valuable  varieties  for  this  coast,  especialy  for  the  valley  districts. 
Vine  a medium  grower,  close  jointed,  bunches  large  .sometimes  shouldered; 
compact;  skin  of  medium  thickness,  rather  dark  green  in  color,  covered 
with  a whitish  bloom.  Flesh  tender,  rich  and  of  excellent  quality. 
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Sweet  Water. — Vine  short  Jointed,  leaves  glossy,  and  deep  greeit 
above,  pubescent  beneath,  reddish  brown  when  first  beginning  to  unfold. 
Bunches  quite  large,  open.  Berries  large,,  round;  color  light  green,  with  a 
slight  brown  next  the  sun;  flesh  sweet  and  rich;  quite  productive.  Ma- 
tured Nov.  2d. 

Bindley,  (Rogers  No.  6.) — Vine  makes  a vigorous  growth.  Bunches- 
large,  shouldered,  loose;  berries  large,  round;  color  brick  red;  flesh  tender,, 
sweet,  with  a considerable  Muscat  flavor;  fruit  drops  from  the  clusters  veiA^ 
soon  after  maturing.  Matured  Oct.  5th. 

Worden. — Vine  makes  a weak  growth.  Bunch  of  medium  size; 
shouldered;  berr}*  large,  black;  skin  thin;  flesh  sweet  resembling  Concord, 
Matnred  Oct.  29th 

Ulster’s  Prolific. — Vine,  a medium  grower.  Bunches  medium; 
berries  large;  thin  skin;  flesh  tender,  sweet  with  a slight  flavor  of  the  Mus- 
cat. Matured  Oct.  4th. 

Concord  Muscat. — A very  strong  vine.  Bunches  of  medium  length, 
compact;  berries  large,  oval;  skin  thin;  color,  light  green  with  a small 
amount  of  bloom;  flesh  quite  tender;  flavor  rich  and  sugary  with  a strong 
Muscat  flavor.  Matured  Oct,  ist. 

Herbert  (Roger’s  No.  44). — The  vine  makes  a \ngorous  growth, 
healthy;  producing  medium  sized  bunches,  often  shouldered;  slightly  com- 
pact; berries  of  medium  size,  color  black;  flesh  quite  tender  and  sweet,  of 
excellent  quality;  matured  Oct.  29th. 

Blackberries. 

For  the  purpose  of  making  a comparative  test  of  Blackberries  and  Rasp- 
berries, three  plants  of  each  variety  were  taken,  consisting  of  four  canes 
each.  The  weight  of  the  fruit  was  carefully  recorded  at  each  gathering. 

Agawam. — Fruit  sweet,  melting,  medium  size;  quite  black;  firm;  first 
bloom  opened  May  25th,  full  bloom  June  3rd;  first  picking  July  nth,  last 
picking  Aug,  27th;  three  plants  producing  7 lbs.;  canes  are  of  medium 
growth. 

Erie. — Fruit  quite  large;  diameter  i in.  circumference  3J^;  firm,  and  of 
excellent  flavor;  good  for  shipping.  First  bloom  May  29;  full  bloom  June 
6th;  first  picking  July  25;  last  picking  Aug.  27th;  three  plants  producing  16 
fti;  canes  make  a ven.’  strong  growth. 

Child’s  Tree. — Fruit  almost  round,  ^by  inches;  flavor  good;  has 
not  proved  productive. 

Taylor’S  Prolific. — Fruit  large,  and  quite  glossy;  quality  good;  i 
in.  in  diameter,  3 in,  in  circumference.  First  bloom  opened  May  26th;  full 
bloom,  June  3d;  first  picking,  July  nth,  last  gathering,  Aug.  27th:  three 

plants  produced  5 pounds..  ]\Iakes  a strong  growth. 

Snyder. — Fruit,  medium  size:  quality,  good;  diameter,  ^ in.;  circum- 
ference, in.;  firm;  first  bloom  opened  May  24th;  full  bloom,  June  2d; 
first  gathering,  July  24th;  last  gathering,  Aug.  27th,  Three  plants  produced 
5 lbs;  canes  quite  vigorous,  producing  large  leaves. 

Wilson  Junior. — Fruit  large,  firm;  excellent  flavor;  diameter  % \.o 
in.;  circumference  iX  ill-  First  ripe  fruit,  July  24th;  last  gathering,  Aug, 
8th.  Three  plants  producing  3 b)s.;  cane  made  a small  growth. 

Early  H.\rvest. — Fruit  good  quality,  firm;  medium  in  size;  first  bloom 
May  27th;  full  bloom,  June  4th;  first  gathering,  July  iSth;  last  gathering, 
.\ugust  6th.  The  canes  make  a strong  growth.  Cannot  recomend  them  for 
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plaTitmg  For  general  cultivation.  Tlie  canes  are  not  llar(l3^  Much  damaged 
■by  frost;  three  plants  produced  ^ lb. 

KitTaTInny. — Fruit  large;  diameter  11-16  inches,  circumference  2^  ; 
■firm,  good  quality;  First  bloom,  May  28th ; full  bloom,  June  6th  ; First 
picking,  July  25  th;  last  picking,  Aug.  22  nd;  three  plants  produced  12  lbs. ; 
■eaiies  extra  strong,  a good  market  variety. 

Oregon  Evergreen, — Rnhus  laciniatus^  Willd. — Fruit  large;  me- 
dium in  quality;  juicy.  If  grown  without  irrigation  the  seeds  are  quite 
liard;  is  very  productive;  strong  growing;  quite  hardy.  This  variety  when 
properly  cultivated  needs  to  be  irrigated,  the  fruit  will  be  of  better  quality 
and  much  more  productive.  The  plants  in  question  were  grown  without 
water.  The  first  gathering  was  made  Aug.  4th;  last  gathering  Sept.  20th; 
product  of  three  plants,  120  lb. 

Raspberries. 

Goeden  Queen  (Childs). — Fruit,  yellow;  large,  measuring  lyiXo  2)4 
in.  in  circumference;  of  good  flavor;  firm;  good  shipper;  very  attractive 
when  mixed  with  the  red,  for  desert.  First  bloom  opened  May  23d, 
full  bloom,  June  4th;  fir.st  ripe  fruit,  June  30th,  last  picking,  Aug,  ist;  three 
plants  produced  5 lb;  canes  made  a vigorous  growth;  long  jointed.  Pro- 
duce suckers  very  freely. 

Childs  all  Summer  (Childs,).— Fruit  dark  red;  large;  circumfrence 
•of  fruit,  2)4  to  in;  quality  good;  an  excellent  berry  for  market.  First 
bloom.  May  i;  full  bloom.  May  24;  first  ripe  fruit,  June  30;  last  picking, 
■Sept.  8;  three  plants  producing  10  lbs.  canes  vigorous,  short  jointed;  leaves 
large,  quite  dark  in  color. 

Cuthbert — Fruit,  bright  red;  moderately  firm;  of  good  quality;  cir- 
cumference of  fruit,  2)4  to  3)4  in.;  flavor  sweet  and  lucious;  a good  shipper. 
First  bloom  opened  May  nth,  full  bloom,  June  2d.;  first  ripe  fruit,  June 
29th;  three  plants  broducing  12  lb;  last  picking,  Aug.  17th;  the  best  red 
raspberry  for  all  purposes  tested  here.  Canes  make  a medium  growth; 
quite  healthy. 

Turner. — Fruit  red;  above  medium  size;  circumference  i)4  to  2)4  in.; 
flavor  not  of  the  best;  good  shipper;  first  bloom  opened  May  14th;  full 
bloom,  June  3d,;  first  picking,  23d.;  canes  not  strong;  3 plants  produced 
5)4  lbs;  last  picking,  July  27th. 

Crimson  Beauty. — Fruit  red,  small;  does  not  adhere  to  the  stem  well. 
Not  a success  this  season.  First  bloom  May  20,  full  bloom  June  i;  first 
picking  June  27;  three  plants  producing  3 lbs.  Canes  quite  short;  leaves 
small,  turning  yellow  by  Juue  30th. 

Marlboro. — Fruit  red;  medium  in  size,  2)4  in.  in  circumference 
quality  good;  firm;  first  bloom  opened.  May  27;  full  bloom,  June  6th;  first 
picking  July  2;  three  plants  produced  5 lbs.;  last  picking,  July  31,  Canes 
strong,  long  jointed. 

Shaffers  Colossal; — Fruit,  dull  purple;  large,  2%  in.  in  circumfer- 
ence, in.  in  diameter;  flavor  good.  Finst  bloom  opened.  May  21;  full 
bloom,  June  5;  first  picking,  July  2;  last,  July  27;  one  plant  produced  i lb. 
I oz;  canes  small,  not  in  good  condition  for  bearing. 

Early  Prolific. — Fruit  red;  firm;  2)4  in.  in  circumference.  in.  in 
diameter;  flavor  good;  first  bloom.  May  21,  full  bloom,  June  2;  first  picking, 
June  26,  last  picking,  June  25;  three  plants  produced  4)4  lbs.  Canes  of  me- 
dium growth. 

Hansell. — Fruit  very  red,  firm;  2)4  in.  in  circumference,  Y%  in.  diam- 
eter; quality  fair;  first  bloom.  May  12,  full  bloom.  May  29;  fir.st  picking; 
June  26,  last  picking,  June  27;  three  plants  producing  five  lbs.  Canes  not 
over  strong. 
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Black  Caps. 

DoOLiTTr^E. — Fruit  a dark  purple;  2 in.  in  circumference,  9-16  in.  di- 
ameter; flavor  sub-acid;  much  esteemed  for  cooking.  First  bloom,  May  22; 
full  bloom,  June  3d;  first  picking,  June  30;  last  picking,  July  27;  three 
plants  producing  6 lbs  3 oz.  Canes  quite  strong. 

Native  Variety  [Rubus  lucodermus.) — Fruit,  quite  large;  diameter 
5/<?  in.,  circumference  2V2  in.;  flavor  excellent;  first  picking,  July  9th;  three 
plants  producing  5 lbs.  3 oz.  Canes  very  strong  growing. 

SoUHEGAN. — Fruit,  quite  dark,  having  a large  amount  of  bloom;  di- 
ameter, in.,  circumference,  2j^  in.;  quite  a pleasant  flavor;  firm;  first 
bloom.  May  23;  full  bloom,  June  2;  first  ripe  fruit,  June  26;  last  picking, 
July  25;  three  plants  producing  10  lbs.  Canes  very  strong. 

Japan  Wineberry. — Fruit  dark  red;  diameter  in.;  circumference 
lyi  in.;  first  bloom,  July  16;  first  picking,  July  30;  last  picking,  Aug,  22; 
three  plants  producing  7 lbs.;  the  calyx  is  covered  with  a glutinous  sub- 
stance. Canes  are  set  very  thickly  with  small  dark  red  spines. 

Cherry  or  Pear  Slug,  {Selandria  cerasi. — Peck.) 

On  July  4th,  the  slug  commenced  to  attack  the  Pear  and  Cherry  trees. 
They  were  found  in  greater  numbers  on  the  latter.  The  trees  were  liberally 
dusted  with  air-slacked  lime.  It  was  thrown  from  the  hand  into  the  trees, 
t.ie  operator  taking  care  to  stand  to  the  windward  side,  so  that  the  lime 
might  be  better  distributed  among  the  branches. 

The  slugs  being  naturally  moist  the  lime  readily  adheres  to  them,  and 
the  smallest  particle  seemed  to  make  them  commence  to  curl  up,  and  to 
cause  them  to  fall  to  the  ground. 

As  an  experiment,  earth  dust  was  used  on  a few  trees.  Two  days  after 
these  applications,  the  orchard  was  inspected.  It  was  found  that  trees 
that  were  treated  with  the  lime  were  comparatively  free  from  the  slugs, 
while  those  receiving  the  application  of  earth  dust  were  badly  infested. 

The  lime  should  be  applied  early  in  the  morning  before  the  dew  is  off. 
After  the  treatment  the  trees  put  on  a very  healthy  appearance. 


NOTES  ON  VEGETABLES. 

A number  of  novelties,  and  standard  varieties  of  vegetable  seed  were 
received  from  Atlee,  Burpee  & Co.;  also  from  Possen  & Son,  for  the  purpose 
of  comparing  them  upon  our  Experiment  ground.  These  plats  have  been 
heavily  fertilized  with  stable  manure  so  that  the  soil  has  become  better 
suited  to  this  work. 

Peas. 

Renown  (Burpee. ) — Vine,  medium  strength;  2 to  2j^  feet  high;  slightly 
branched;  color,  dark  green;  leaflets  4 to  6;  good  quality;  evenly  filled. 
Pods  3X  X 

PlCHO  (Burpee.) — Vines  of  medium  growth,  2 to  2j^  feet  high;  4 leaf- 
lets; color,  dark  green;  paired;  pod  3^  x number  of  peas  in  pod,  5 to 
6,  well  filled  and  of  excellent  quality. 

Vick’s  Pereection  vFowen,)-— Vines  strong,  2 to  2j^  feet  high;  not 
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branching;  color  dark  green;  leaflets  4 to  6.  Pods  paired;  5 to  8 peas  in  a 
pod;  2^  X Yz  in. 

Blue  Peter  (Possen.) — Vines  10  to  12  in,  high;  strong  growth;  early, 
prolific;  color  dark  green.  Pods  3 x Y%  in. 

Earliest  OF  All  (Bowen.) — Vines  make  a slender  growth,  16  to  24 
in.  high;  Color  light  green;  leaflets  4;  3 to  6 peas  in  apod,  2}^  x Yz.  An 
early  variety. 

Radishes. 

Golden  Dresden. — A new  variety,  introduced  by  Atlee,  Burpee,  & Co. 
Philadelphia.  Seed  was  sown  in  open  ground  April  23d.;  marketable  ma- 
turity, May  24;  thirty-two  days  from  time  of  sowing;  producing  large  well 
formed  roots;  color,  light  golden  brown;  flesh  quite  white  and  crisp;  of 
good  flavor;  a valuable  addition  to  the  long  list  of  varieties. 

New  Imperial  French  Breakfast  Radish  (Burpee.) — Seed  sown  in 
open  ground  April  23;  producing  very  attractive  roots;  red  tipped  with 
white;  olive  shape;  tender  and  crisp;  an  excellent  early  variety. 

Corn. 

Early  Fordhook  Sweet  Corn  (Burpee.) — A very  early,  dwarf  grow- 
ing variety;  quite  productive;  maturing  from  three  to  four  medium  sized 
ears  to  the  stalk;  is  of  the  finest  quality;  a valuable  early  variety;  maturing 
five  days  in  advance  of  Cory;  height  3 to  4 feet. 

Lettuce. 

Ice-berg  (Burpee.) — A quick  growing  variety,  producing  large  solid 
heads;  crisp  and  tender;  stands  a long  time  before  going  to  seed;  good 
quality. 

Ferry’s  Early  Prize  Head  (Posson.) — This  variety  produced  well 
during  the  summer;  head  quite  large,  the  tips  of  the  leaves  changing  to  a 
bronze  color;  quite  tender  and  crisp;  average  weight  of  head  ii  oz. 

Big  Boston  (Henderson.) — A variety  resembling  Boston  Market,  with 
the  exception  that  it  grows  larger  in  size;  six  to  eight  days  later  in  matur- 
ing; head  weighing  from  8 oz.  to  i^  lb.;  medium  quality,  good  for  market 
purposes 

New  Celery  Lettuce,  Trianon,  (Henderson,)  Syn;  Paris  white  Cos. — 
Large  pale  green  leaves  which  fold  over  at  the  top  so  that  they  close  over  and 
blanch  without  tying;  heart  very  white  and  crisp;  excellent  quality;  con- 
tinued growing  longer  than  any  other  variety  on  the  grounds.  It  proved  to 
be  one  of  the  best  summer  varieties  grown  here  the  past  season. 

New  White  Giant,  Cos  (Burpee.) — Resembling  the  above;  is  strong 
growing;  standing  a long  time  before  going  to  seed;  produces  large  white 
hearts;  tender,  crisp  and  of  good  quality. 

Wheelers  Tom  Thumb  (Burpee.) — Forms  a small  hard  head;  pro- 
duces but  few  outer  leaves;  can  be  planted  much  closer  than  other  varieties; 
excellent  quality;  quite  hardy  in  the  Willamette  Valley;  can  be  highly 
recommended  for  planting  out  in  the  fall  for  early  spring  use. 

Early  White  Self-folding  (Posson)  Syn. — Paris  white. 

Prickly  Spinach  (Posson.) — A variety  for  autumn  sowing;  and  may 
be  readily  distinguished  by  its  seeds  being  quite  prickly;  it  is  much  hardier 
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than  the  round  or  summer  spinach.  If  sown  the  middle  of  August,  the 
plants  will  produce  frequent  gatherings  all  through  the  Winter  months  and 
early  Spring.  The  soil  should  be  well  drained  for  the  production  of  Win- 
ter spinach. 

Victoria  Spinach  (Burpee. )— A strong  growing  and  productive  variety; 
remaining  in  season  a long  time,  leaves  quite  large;  good  quality, 

BloomsdaIvE  Spinach  { U.  S,  Dept.  Agri.) — Made  a good  growth;  re- 
maining in  use  but  a short  time;  went  to  seed  early;  marketable  maturity, 
July  6th;  ripening  seed,  Aug.  lo. 

Beans. 

Extra  Earty Refuge  (Posson.) — Vines  8 to  lo  in.  high,  erect;  bushy; 
pink  bloom;  pods  3 to  in.  long,  in.  wide;  color  green,  with  a few 
purple  specks;  leaves  medium  size;  two  to  four  beans  in  a pod,  not  filled  to 
the  end. 

Goeden  Wax  (Posson.) — Vines  10  to  12  inches  high;  strong,  erect; 
dark  green;  leaves  medium  in  size;  flower  white;  pods  yellow;  3 to  in. 
long,  in.  broad,  flat;  3 to  5 beans  in  a pod;  very  prolific. 

Goeden  Champion  (Possen.) — Pole;  vine  of  medium  strength;  leaves 
light  green;  flowers  pink;  pods  4 to  6 in.  long,  in.  wide;  roundish; 
string  slightly  developed;  prolific, 

SpeckeEd  Wax  (Posson.) — Plant  6 to  10  in.  high,  erect;  leaves  small, 
light  green  tinged  with  yellow;  flowers  pink;  pods  3 to  5 in.  long,  in. 
broad;  yellow,  spotted  with  red;  slightly  curved;  3 to  5 beans  in  a pod;  first 
picking  July  25th. 

Burpees  Bush  Dima  (Burpee.) — Plant,  10  to  14  in.  high,  of  medium 
strength;  leaves  medium  size;  flowers  white;  pod  3 to  5 in.  long,  i to  i in. 
broad;  one  to  three  beans  in  a pod;  of  excellent  quality. 

Burpee’S  New  Stringeess  Green  Pod  Bush  Lima  (Burpee.) — Plant 
10  to  12  in.  high,  erect,  leaves  medium  size;  flower  white;  Pods  2>}4  to  5 in. 
long  in.  broad;  producing  from  2 to  5 beans  in  a pod;  color  green;  with- 
out strings;  prolific;  maturing  July  17th. 

WiEEOW  Leaf  Lima  (Burpee.) — Vine  strong  growing,  5 to  7 feet  high; 
flower  white;  prolific,  season  late;  pods  3 to  3^  in.  long,  wide;  producing 
from  3 to  5 beans  in  a pod. 

Horticueturae  Lima  (Possen.) — Pole;  leaves  large,  dark  green;  flow- 
ers white;  pods  4 to  5 in.  long,  broad,  splashed  with  red  when  nearing 
maturity;  3 to  6 beans  in  a pod. 

Earey  Beack  Lima  (Burpee.) — Pole;  4 to  7 feet  high,  of  medium 
strength;  season  late,  prolific;  flowers  white;  pods  2}4  to  3^4  in.  long,  ^ 
wide;  2 to  3 beans  in  a pod. 

Southern  Proeific  (Bowen.) — Pole,  6 to  8 feet  high;  pods  borne  in 
clusters;  very  prolific,  valuable  late  variety;  producing  pods  of  the  best 
quality  until  cut  by  frost. 

Cauliflower. 

Burpee’s  Earey  Caueifeower  (Burpee.) — Plants  make  a compact 
growth;  heads  are  well  protected;  producing  compact  solid  heads  of  excel- 
lent quality;  quite  white;  stem  short;  matures  early. 

Veitches  Autumn  Giant  (Henderson.) — Heads  large,  compact;  white, 


32 

good  quality.  It  is  unduobtedly  the  best  autumn  cauliflower  yet  introduced 
for  this  locality  for  winter  use.  If  sown  the  last  week  in  April  or  the  first 
week  in  May,  and  planted  in  well  manured  ground  it  will  begin  to  mature 
the  last  week  in  October,  and  continue  to  do  so  through  Nov.,  Dec.,  and 
Jan.,  should  the  weather  permit.  It  has  been  grown  on  the  Station 
grounds  six  years  often  producing  heads  from  8 to  9 lbs.  in  weight. 

Pumpkins. 

Fordhook  (Burpee. ) — A strong  and  rapid  growing  variety  of  the  best 
quality;  prolific;  light  lemon  yellow;  good  keeper;  excellent  flavor;  skin 
very  thin;  highly  esteemed  for  table  use  during  the  winter  and  late  fall. 

Pumpkin  Sweet  Sugar  iU.  S.  Dept.  Agri.) — Strong  growing  vines; 
producing  large  fruit;  when  young  is  mottled  over  with  grey  spots;  ribl;ed 
similar  to  the  musk-melon;  of  fair  quality. 


Donations  in  1894. 

Received  of  Atlee,  Burpee  & Cc.,  Philadelphia,  7 pkts.  Pansy’s.  S nkts. 
Sweet  Peas,  2 pkts.  Mignonette,  and  one  pkt.  each  of  the  following;  Calliop- 
sis,  Dianthus,  Coleus  sunset  strain,  Fordhook  Balsam,  Renown  pea,  Echo 
pea,  Fordhook  squash,  Bush  Lima  bean.  Willow-leaf  Lima  bean.  Early 
Black  Lima  bean.  Early  Black  Pole  bean,  Burpee’s  Bush  Lima  bean,  Bur- 
pee’s New  Stringless  bean.  New  Giant  White  Cos  lettuce,  Iceberg  lettuce, 
Wheeler’s  Tom  Thumb  lettuce,  French  Breakfast  radish.  New  Improvecl 
French  radish,  Victoria  Spinach,  Matchless  tomato.  White  Wonder  cucum- 
ber. Sure  Head  cabbage,  All  Head  Early  cabbage.  Early  Fordhook  Sveet 
corn,  Burpee’s  Early  Cauliflower,  Fordhook  Frost  Tomato,  Earh*  Water- 
melon. 

Received  from  H.  F.  French,  Corvallis,  i pkt.  each  of  the  following: 
Victoria  onion.  Giant  White  Cos  lettuce.  New  Prizetaker  onion. 

Received  from  Northrup,  Braslau,  Goodwin  & Co.  2 pkts.  Pansy’s,  and 
one  pkt.  each  of  the  following:  Chrysanthemum,  Kalamazoo  celery,  Im- 

perial balsam.  Imperial  mixed  balsam. 

Received  from  J.  Briggs,  Albany,  Linn  Co.,  Or.:  collection  of  Box 

trees,  collection  of  Roses,  i doz.  Horse-chesnuts,  G doz.  Pyracantha,  G 
doz,  Cvdonia  Japonica,  4 doz.  Laburnums,  Collection  of  Gladiolus  bulbs. 
Tulip  bulbs  and  Hyacinth. 

The  follo\Hng  varieties  of  cions  were  received  from  the  New  Vork  Plx- 
perinient  Station,  Geneva  N.  V. 

Apples. — Acuba-leaf,  Alexander,  Buckingham,  Chenango  Strawbeirv, 
Cooper’s  Market,  Count  Orloff,  Fallawater,  Golden  Sweet,  Grand  .Sultan, 
Hubbardston  Nonesuch,  Jeffries,  Ohio,  Peck’s  Pleasant,  Pewaukee,  Wash- 
ington Royal,  William’s  Favorite,  York  Imperial,  Longfield,  Pumpkin 
Sweet,  Jersey  Sweeting. 

Crabs. — Blood  Red,  Chicago.  Coral,  Lady,  Paul’s  Imperial.  Pitca  Stri- 
ata Red  Siberian. 

Cherries. — Aburn  Duke,  Cleveland  Bigarreau,  Rostraver,  Schmidt. 
Windsor,  Downer  late,. 

Pears. — Bordeaux,  Bose.  Boussock,  Brandywine.  Danas  Hovey,  East- 
er Beurre,  Gans,  Gifford,  Hosenschenck,  Late  Bartlett.  Lawson.  Superfine. 

Plums. — Burbank,  Early  Red,  P'ield,  Forest  Garden,  PTench  Damson, 
Free  Stone  Damson,  Sweet  Damson,  King  of  Damsons.  Garfield,  General 
Hand,  Guii,  Grand  Duke,  Lincoln,  Ogon,  Prince  of  Wales,  Wild  Goose. 
Wolf. 
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INTRODUCTION. 


BY  H.  T.  FRENCH. 

As  extensive  wheat  fatming  gives  way  to  a more  iiiteiE 
sive  system  of  farming,  the  attention  of  farmers  will  be  turned 
toward  better  fodder  plants,  than  those  found  on  the  farms 
throughout  a large  portion  of  the  State. 

Stock  raising  must  go  along  with  any  vS3\stem  of  intensive 
farming.  The  coarse  products  of  the  farm  must  be  converted  into 
meat  and  dairy  products,  and  thus  returning  a large  portion 
of  the  fertilizing  elements  to  the  soil. 

At  the  present  time  considerable  attention  is  being  directed 
toward  the  dair}^  industn^,  as  a source  of  revenue  on  the  farm. 
And  that  a better  knowledge  of  some  of  the  common  forage  plants 
ma}^  be  obtained,  the  following  report  is  made. 

It  is  an  indisputable  fact,  that  many  dairy  enterprises  have 
met  entire  failure,  because  there  has  not  been  enough  attention 
given  to  suppl}dng  the  stock  with  suitable  food  during  times 
of  scarcity. 

The  natural  pasture  will  supply  an  abundance  of  food 
during  a portion  of  the  }^ear,  although  it  is  main^  times 
inferior  to  the  artificial  supply,  or  that  which  is  raised  by 
cultivation.  As  long  as  the  dairy-men  depend  upon  natural 
pasturage,  the}’  will  not  make  the  most  of  the  opportunities  that 
are  so  richly  bestowed  throughout  a large  portion  of  the  state. 
It  is  only  in  the  most  favored  localities  that  natural  pasturage 
will  pay.  We  hear  the  early  settlers  tell  of  the  luxuriant 
vegetation  which  covered  the  hills  and  valleys  during  the  pioneer 
days  of  the  State,  and  .some  think  it  strange  that  the  hills  can 
not  be  induced  to  renew  their  verdure,  and  again  be  covered  with 
a coat  consisting  of  the  native  grasses  and  plants. 

The  native  or  wild  gra.s.ses,  which  once  covered  the  hills  and 
valleys,  have  vanished  never  to  appear  again.  They  have  gone 
out  with  the  native  reel  man  never  to  occupy  the  lamf  again. 
This  fact  is  proven  in  the  agricultural  history  of  the  older  ])ortions 
of  this  country,  and  in  the  countries  of  the  old  world.  The  cro])s 
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of  to-day,  in  these  localities,  are  sticli  as-  have  become  develop- 
ed,. and  domesticated  from  the  wild  species  found,  often  in 
foreign  lands.  As  the  imported  breeds  of  stock  are  superior  to> 
native  stock,  hi  maii}^  cases,  so  are  the  grasses  and  forage 
plants,  coming  from  foreign  so-il  better  adapted  to  modern  agri- 
CLilture. 

It  is  not  our  intention  to  ignore  the  natural  pasture  where 
a variety  of  nutritious  grasses  are  found.  Such  a condit  on  is- 
very  often  a source  of  profit  to  the  stock  raiser,  and  the  dairy- 
man. It  becomes  too  expensive  an  operation  however  where 
land  becomes  valuable.  It  requires  too  much  land  to  support 
a .single  animal. 

It  is  not  an  uncommon  sight  to  see  farmers  niow'ng  native 
mealows  that  do  not  yield  more  than  one  ton  of  inferior  ha}’ 
per  acre.  Many  of  the  native  pastures  do  not  average  a cow  to 
five  acres,  and  some  men  ofauthorit}^  on  the  subject  put  it  one 
cow  to  ten  acres.  Oregon  has  out-grown  this  method  and  should 
take  a step  upward. 

It  is  the  object  of  this  bulletin,  to  mention  some  of  the  forage 
plants  which  have  been  tested  on  the  Experiir.ental  grounds, 
and  on  the  College  farm.  In  all  cases,  except  the  flat  pea,  the 
plants  have  been  used  for  several  years  in  a practical  way,  as 
well  as  in  certain  experiments. 

Clover. 

The  first  in  the  list  is  clover.  Clover  is  king  where  it  can 
be  grown  successfully,  and  that  will  include  a large  portion,  if 
not  all  of  Oregon,  we.st  of  the  Cascade  mountains . It  has  been 
successfully  grown  in  several  parts  of  Eastern  Oregon;  but  our 
observations  do  not  cover  that  portion  of  the  state. 

Many  native  clovers  are  found  wudely  distributed  over  the 
western  part  of  the  state,  and  several  of  these  are  valuable  for  hay 
and  pasturage. 

COMMON  RED  CLOVER,  (yTrifoluou  praf€7ise.) 

This  clover  needs  no  description.  It  is  common  in  several  por- 
tions of  the  state,  especially  in  the  northern  part  of  the  Willamette 
Valley.  It  will  become  much  more  common,  when  its  merits  are 
more  thoroughly  known.  Clover  has  been  a blessing  to  many 
localities  in  the  Ea.stern  States.  Without  clover,  it  w’ould  be 
impos.sible  to  maintain  the  fertility  o the  soil  and  feed  stock 
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profitably.  To  remove  the  clover  crop,  would  be  to  remove  the 
very  foundation  of  all  successful  farm  operations. 

As  a fertilizer  clover  has  no  equal.  It  has  been  termed  “the 
red  plumed  commander-in-chief  of  all  the  manurial  forces,”  but 
it  is  not  the  purpose  of  this  bulletin,  to  speak  of  it  in  this  con- 
nect'on,  however  important  it  may  be. 

Red  clover  has  been  grown  successfully,  on  the  experimental 
grounds  and  on  the  college  farm,  for  the  past  three  years.  The 
raising  of  clover  has  ceased  to  be  an  experiment  with  us.  The 
first  attempts  to  get  a seeding  were  not  wholly  satisfactory,  but 
for  the  past  two  years  there  has  been  little  difficulty  in  this  di- 
rection. Several  crops  of  young  clover  were  destroyed  by  the 
dry  weather  of  July  and  August.  In  these  cases  the  seed  was 
sown  in  the  spring,  upon  fall  wheat.  Many  farmers  are  success- 
ful in  seeding  to  clover  in  this  way;  but  our  soil  is  not  in  suffi- 
cient good  tilth,  to  warrant  a catch  when  this  plan  is  followed. 
Rater,  after  several  crops  of  clover  have  been  grown  it  may  be 
possffile  to  obtain  a stand  in  this  way.  When  the  ground 
becomes  more  open  and  porous  the  young  plants  will  make  suffi- 
cient growth  to  withstand  the  drouth  of  the  following  summer. 

The  best  results  have  been  obtained  by  sowing  in  the  fall 
before  the  rains  begin.  The  land,  where  clover  is  to  be  grown, 
is  plowed  in  the  winter  or  spring,  and  thoroughly  summer  fal- 
lowed by  cultivating  several  times  during  the  summer.  In  this 
way  the  weeds  will  be  destroyed.  As  the  seeding  time  ap- 
proaches, the  surface  is  worked  as  fine  as  possible,  and  the  seed 
is  sown  in  September,  at  the  rate  of  lo  pounds  per  acre.  It  is 
a good  plan  to  mix  six  pounds  each  of  Orchard  grass  and  Tall 
Oat  grass  with  the  clover.  Sometimes  we  use  two  quarts  of 
timothy  seed  in  the  mixture.  The  Orchard  grass  and  Oaf  grass, 
help  to  hold  the  clover  up  later  on,  and  they  mature  at  the  same 
time  as  clover  making  very  good  hay. 

Some  experimenters  claim  that  Tall  Oat  grass  is  not  readily 
eaten  by  stock,  but  we  have  not  had  such  an  experience.  Stock 
are  very  fond  of  it,  when  mixed  with  clover.  Orchard  grass  is 
a very  valuable  grass  when  cut  before  it  becomes  too  ripe.  Mr. 
I.  A.  Cole  vSays  of  this  grass,  “After  twenty  years  experience  I 
have  settled  down  upon  Orchard  grass  as  possessing  greater  mer- 
its than  any  other  for  both  the  pasture  and  meadow  for  fattening 
animals  or  for  the  dairy  stock.  When  cut  for  hay,  just  before 
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its  bloom  and  cured  with  as  little  sun  as  possible,  it  will  make 
more  milk  than  aii}^  other  variety  known  to  me.” 

The  timothy  does  not  mature  as  soon  as  the  clover;  but  it 
will  add  something,  and  help  to  make  a variety  which  is  an  ad- 
vantage in  any  ha}*.  , 

The  advantage  of  sowing  the  clover  in  the  fall,  without  a 
crop  of  grain  is  that,  if  the  winter  is  not  too  severe,  a good  crop 
of  ha}"  may  be  cut  the  first  sea.son;  and  there  is  no  danger  of  the 
plants  being  killed  by  the  dr}-  weather,  during  the  following 
summer.  If  the  .seed  is  sown  at  all  in  the  spring,  the  best  plan 
is  to  sow  a mixture  of  grasses  and  clovers,  without  aii}’  other 
crop.  If  grain  is  sown  with  the  grass  seed  there  is  danger  of 
the  stronger  growing  grain  plants  taking  all  the  moisture  away 
from  the  clover  and  grass,  so  that  when  the  grain  is  cut,  the 
grass  and  clover  will  be  burned  out  by  the  extreme  heat  to 
which  they  are  exposed. 

GYPSUM  AS  A FERTILIZER  FOR  CLOVER. 

Gypsum  has  been  found  highly  beneficial  to  clover.  In  experi 
meiits  carried  on  for  two  succeed, ng  years  on  small  plats,  the  yield 
was  increased,  by  using  gyp.sum,  from  20  per  cent  to  200  per 
cent  over  the  yield  from  plats  where  no  fertilizer  was  used. 
The  great  difference  in  increa.se  was  due  to  the  varaitions  in 
time  of  sowing  the  fertilizer.  When  sown  on  clover  late  in  the 
season,  very  little  effect  was  noticed.  The  best  results  were 
olitained,  when  the  fertilizer  was  .sown  prior  to  March  15th. 
There  must  be  plenty  of  moisture  to  take  it  into  the  soil,  and 
thus  render  it  available  for  the  ii.se  of  plants.  It  must  be 
brought  in  contact  with  other  substances  in  Ihe  soil  also,  before 
the  best  re.sults  will  be  realized. 

It  is  used  on  the  College  farm  at  the  rate  of  75  to  100  pounds 
per  acre,  applied  in  fall  or  early  winter,  after  the  clover  is  .seeded. 
The  .second  vear  it  may  be  applied  later  in  the  .sea.son,  .say  in 
January  or  Februrary. 

YIELD  OF  CLOVER  HAY. 

The  Yields  of  clover  hay  obtained  on  the  experimenlal  grounds, 
and  on  the  farm,  are  very  flattering  indeed.  In  1S93,  a twenty 
acre  field  yielded  69  tons,  by  actual  weight.  The  .same  field, 
in  1894,  yielded  60  tons.  This  is  from  one  cutting.  The  .second 
crop  is  usually  well  filled  with  seed;  but  we  have  never  made 
anv  attempt  to  save  it,  from  the  fact  that  there  are  no  machines 
for  cleaning  the  .seed  in  this  part  of  the  state.  Threshing  ma- 


39 

chines  are  sometimes  used,  but  no  one  seems  to  know  how  to 
operate  them  for  this  purpose. 

MAKING  CLOVER  HAY. 

In  making  clover  ha}^  some  pains  must  be  taken  to  prevent 
a serious  loss.  The  leaves  of  the  clover  will  dry  much  quicker 
than  the  stems;  and  if  the  hay  lies  spread  on  the  ground  until 
the  stem  is  dry,  the  leaves  will  be  lost.  The  best  plan  is  to  rake 
it  up  just  as  soon  as  it  is  thoroughly  wilted,  and  put  it  up  in  not 
too  large  piles,  where  it  will  cure  in  good  weather,  in  from  24  to 
36  hours.  It  is  not  a good  plan  to  let  it  stand  too  long  before 
hauling  it  into  the  barn.  It  may  be  a little  tough,  and  apparent- 
ly too  wet  to  keep  in  the  mow;  but  if  there  is  no  rain  or  dew  on 
it,  it  will  suffer  no  harm  if  packed  closely  in  the  hay  mow.  Do 
not  throw  open  the  barn  doors  to  let  in  air.  Keep  the  air  away 
from  it,  and  there  will  be  no  white  mould  or  musty  ha}^  when 
removed.  The  theory  of  throwing  open  the  barn  doors,  to 
admit  air  to  the  hay  has  long  since  been  exploded.  It  is  no 
longer  practiced  by  modern  hay  makers.  Some  farmers  salt  the 
hay  in  the  mow.  We  do  not,  we  prefer  to  salt  the  stock  by  hand 
as  often  as  desirable. 

KIND  OF  SOIL  for  CLOVER. 

While  a calcareous  soil  is  best  adapted  to  the  growth  of 
clover,  it  will  grow  upon  a soil  which  has  a comparatively  scanty 
suppl}^  of  lime.  Clay  loam  seems  to  favor  its  best  development. 
There  seems  to  be  lime  enough,  in  either  the  white  land  or  the 
dark  soil  of  the  Willamette  valley,  for  its  development.  We 
have  grown  it  on  both  these  soils  with  great  success. 

It  requires  considerable  potash;  but  this  is  found  in  most  soils 
in  sufficient  abundance,  especially  if  gypsum  is  present  to  as- 
sist in  setting  the  potash  free. 

The  white  land,  where  water  does  not  stand  on  the  surface 
too  long,  produces  large  crops  of  clover.  Better  results  are  ob- 
tained however  when  such  land  is  tile  drained. 

CLOVER  FOR  GREEN  FEED  AND  FOR  SILAGE. 

Clover  makes  good  silage,  when  properly  managed.  It  can 
not  be  handled  as  easily  as  corn,  from  the  fact  that  it  will  not 
pack  as  closely  in  the  silo.  It  is  more  difficult  to  exclude  the  air. 
It  must  be  very  green  when  cut  for  silage,  and  it  is  better  to  run 
it  through  a feed  cutter  the  same  as  corn.  We  have  had  a very 
good  sample  of  clover  silage  made  from  whole  clover;  but  there 
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was  considerable  loss  about  the  walls,  and  in  the  corners  of  the 
silo.  Water  is  sometimes  put  into  the  silo  with  the  clover,  so 
that  it  will  pack  more  closely  and  keep  more  moist.  Our  silo 
was  filled  during  rainy  weather,  hence  there  was  no  need  of  add- 
ing more  water.  The  water  ran  from  the  loads  as  they  were 
drawn  into  the  barn.  There  is  one  advantage  in  placing  it  in 
the  silo  and  that  is,  the  raiii}^  weather  does  not  interfere  with 
the  work.  Sometimes  the  wet  weather  continues  so  late,  that 
the  clover  gets  too  ripe  to  makegood  hay.  If  you  have  a silo 
it  can  be  cut  any  time  you  wish. 

As  a soiling  crop,  or  cutting  for  green  feed,  clover  is  one  of 
the  most  valuable  crops  grown.  It  is  ready  to  cut  May  ist., 
and  will  keep  green,  in  favorable  seasons,  until  July.  The  crop 
keeps  green  much  longer  here  than  in  the  Eastern  states,  where 
there  is  more  dry  weather  at  this  season  of  the  \^ear. 

INSECT  PESTS. 

Onh^  a few  reports  of  insect  pests  attacking  clover  liave 
been  reported  to  the  Station.  The  clover  root  borer  has  done 
some  damage  in  some  portions  of  the  Willamette  Valley;  but 
its  depredations  have  not  been  serious.  The  clover  mite  is  also 
here,  but  has  not  done  any  special  damage  as  far  as  known. 

The  pocket  gopher  is  the  most  annoying  pest  we  have  to  con- 
tend with.  In  two  or  three  years,  they  will  establish  themselves 
very  thorough!}'  in  a clover  field,  and  do  considerable  damage. 
Besides  -eating  the  roots  of  the  plants,  they  throw  up  mounds 
of  earth  which  hinder  the  mowing  machine.  These  pe.sts  can 
be  poisoned  in  the  winter  by  placing  in  their  burrows  pieces  of 
potato,  which  have  been  charged  with  strychnine.  The  most 
efficient  remedy  tried  so  far  however,  is  a shovel,  small  dog  and 
man,  when  the  ground  is  full  of  water  as  it  is  many  times  in  the 
winter.  The  high  water  table  drives  the  gophers  near  tlie  sur- 
face, the  dog  will  scent  them,  and  with  a little  help  will  .soon 
bring  them  to  the  surface  In  this  way  over  sixty  were  destioy- 
ed  in  one  field  in  a few  hours.  This  will  only  work  in  localities 
where  the  .soil  fills  with  water. 

ALSIKE  CLOVER  {'fji/olium  liybridiuu.) 

Many  questions  have  been  asked  regarding  this  clover, 
hence  we  will  make  a few  remarks  upon  its  growth,  as  noted  on 
our  experimental  grounds  and  on  the  farm. 

This  clover  is  intermediate  between  the  red  and  white  in 
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appearance.  It  matures  later  than  the  red,  and,  in  this  locality, 
this  feature  is  a marked  advantage.  The  first  crop  is  so  late,  in 
maturing  that  it  will  not  make  a second  growth.  It  is  better 
adapted  to  low  lands  than  the  red  clover.  In  our  experiments  it 
has  done  well  on  the  white  land.  We  would  not  recommend 
its  use  , except  in  mixtures  with  other  clovers  and  grasses. 

MAMMOTH  CLOVER  {Trifoliiim  medium). 

The  same  objection  to  alsike  clover,  will  hold  good  with 
this.  The  clover  resembles  the  common  red  except  it  is  later  to 
mature,  and  its  lea\"es  and  stems  are  covered  with  a woolly  snb^ 
stance  which  makes  the  hay  too  dusty  for  horses.  For  pasturage 
the  plant  has  some  advantages,  making  a stronger  growth 
than  the  common  red.  This  fact  is  not  so  important  in  the  clay 
loam  soil  of  the  valley;  for  such  soil  will  produce  sufficient 
growth  ot  the  smaller  varieties.  For  a light  sandy  soil  the 
mammoth  has  some  advantages  over  the  less  vigorous  varieties. 

WHITE  CLOVER  (Trifolium  repens. } 

This  is  valuable  for  pasturage,  and  is  found  in  most  locali- 
ties  of  the  state  in  considerable  abandance.  It  is  a good  plan 
to  sow  white  clover  in  a mixture  for  pasture,  especially  on  new 
land  or  low  wet  lands.  It  makes  a good  sod,  and  furn'vshes  con- 
siderable forage. 

CRIMSON  ci.ovER  {TidfeUum  incarnatum.') 

Much  interest  is  manifested  in  regard  to  this  clover,  and 
from  plat  experiments  the  writer  is  led  to  believe  that  it  will  be 
a succe.ss  in  a large  portion  of  the  Willamette  valley,  and  along 
the  coast  where  the  winters  are  not  so  severe.  It  has  been 
grown  in  plats  two  years,  making  a good  yield.  This  seas(  n 
we  have  two  acres  on  the  farm  for  a more  thorough  trial.  Our 
climate  is  very  similiar  to  that  of  other  portions  of  the  United 
vStates,  where  it  has  been  such  a marked  succe.ss. 

If  .sown  in  vSeptember,  on  carefully  prepared  land,  a fullcroi) 
of  two  or  three  tons  of  hay  per  acre,  can  be  cut  the  following 
.sea.son.  It  will  not  last  as  long  as  common  red  clover.  One 
crop  is  about  all  that  will  ])a:>'  from  one  .seeding.  The  .second 
crop  is  very  light. 
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Vetch  or  fares. 

This  is  a leguminous  plant,  which  has  been  used  for  a 
long  time  as  green  food  for  stock.  It  has  not  been  fed  as  exten- 
sively in  this  countr}"  as  in  the  European  countries.  In 
France  and  England,  the  vetch  has  been  grown  for  stock  food, 
for  many  years,  and  forms  an  important  factor  in  furnishing  for- 
age for  stock. 

There  are  several  species  which  are  found  growing  wild 
in  Oregon.  Some  of  these  furnish  valuable  pasturage,  and 
others  are  considered  as  pests,  especially  in  grain  fields.  The 
question  has  been  asked  very  often,  if  this  domesticated 
vetch  will  not  become  a pest,  and  thus  do  more  harm  than  good. 
It  is  the  opinion  of  the  writer  that  it  will  not,  any  more  than 
tame  clover  will  become  a pest.  It  is  an  annual,  or  in  other 
words  grows  from  the  seed’  every  }'ear,  hence  there  is  little  dan- 
ger of  it  becoming  troublesome,  if  the  farmer  is  reasonably  care- 
ful. 

This  plant  resembles  the  wild  pea,  which  is  found  in  such 
abundance  in  the  mountain  ranges,  especially  in  the  coast  range. 
It  does  not  belong  to  the  same  genus  however,  but  is  closeh^  re- 
lated. There  is  a spring  variety  which  is  grown  in  the  Eastern 
States,  and  in  Canada,  with  more  or  less  success.  The  variety 
that  we  are  discussing  is  called  a winter  vetch;  but  it  will  mature 
when  sown  as  late  in  the  spring  as  April;  if  sown  at  that  time  the 
crop  will  mature  in  August  or  September.  The  most  common 
practice  is  to  sow  the  seed  in  the  tall  or  winter,  and  then  the 
crop  will  be  ready  to  begin  cutting  for  green  feed  in  April  or  May. 

The  plant  grows  best  on  an  open  rich  soil.  It  has  been 
grown  very  successfully  on  the  red  hill  land  of  the  coast  moun- 
tains, and  it  promi.ses  to  become  a very  valuable  forage  plant  for 
such  localities.  One  and  one-half  bushels  of  seed  is  sufficient 
for  one  acre.  It  is  a good  plan  to  mix  ^ bushel  of  wheat  or  rye 
with  the  seed  to  hold  up  the  plant  when  growing.  It  will 
make  four  or  five  feet,  and  often  more  growth,  in  one  season.  If 
there  is  no  grain  with  it,  the  vines  will  fall  over  thus  making  it 
difficult  to  harvest. 

We  have  found  it  valuable  for  all  kinds  of  stock.  It  has 
been  fed  to  lior.ses,  cattle,  and  pigs  with  the  greate.st  .satisfaction. 
For  hor.ses  it  has  been  cut  and  fed  green,  during  the  snmmer, 
with  very  flattering  results.  One  farmer,  whom  we  furnished 
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some  seed  for  trial,  said  that  he  had  never  had  his  horses  do  ,so 
well,  during  the  working  season,  as  when  they  were  fed 
the  green  vetch.  Some  grain  should  be  fed  with  it,  although 
in  the  case  mentioned  no  grain  was  used.  As  a green  forage  for 
cattle,  especiall3’  dair\’  stock,  it  has  given  the  utmost  satisfaction. 
It  is  greedily  eaten,  and  furnishes  a highly  nutritive  ration. 

It  has  been  used  for  silage  on  several  farms  in  the  valle>y 
and  has  given  satisfaction,  when  properly  put  up.  It  does  not 
keep  in  the  silo  quite  as  well  as  corn.  It  is  more  difficult  to 
pack  it  closeh^  enough  to  exclude  the  air. 

The  yield  per  acre  will  not  ordinarily  equal  that  of  corn; 
\’et  at  the  Station,  we  have  secured  ig  tons  per  acre  at  one  cut- 
ting. This  was  on  good  strong  soil;  but  without  any  special 
culture. 

As  a food  for  pigs,  it  has  been  highl}'  satisfactory. 
Some  experiments  were  conducted  in  1894,  determine  its  val- 
ue for  this  purpose.  The  results  will  be  found  under  pig  feeding 
experiments.  As  a crop  for  hajy  onh’  a partial  report  can  be 
made.  During  the  summer  of  1894  several  loads  of  vetch  ha^’ 
was  made  for  the  purpose  of  testing  its  value  when  dry  as,  com- 
pared with  clover.  The  vetch  was  cut  with  a mowing  machine, 
when  in  full  bloom,  and  cured  with  the  .same  precautions  taken, 
as  in  curing  clover.  The  hay  resembles  alfalfa  when  dry, 
.so  much  so  that  several  people  mistook  the  material  for  alfalfa. 
Experiments  are  now  going  on  in  testing  its  value  as  compared 
with  clover.  So  far  we  can  onh^  say  that  the  daily  stock,  and 
steers  which  are  being  fattened  are  exceedingly  fond  of  the  hay. 
They  .seem  to  prefer  it  to  good  clover  ha\\  The  results  of  the 
experiments  will  be  published  later. 

In  procuring  .seed,  we  have  always  let  the  first  crop  mature; 
but  if  the  first  cutting  is  made  earl3^  say  in  April  or  Mary  the 
.second  crop  will  produce  an  abundance  of  .seed.  In  saving 
.seed,  great  care  should  be  u.sed  to  handle  the  material  while 
damp,  for  the  .seed  shatters  out  very  easihu  If  the  pods  get 
wet,  and  the  sun  drys  them  again,  the\'  will  bur.st  open,  and 
the  .seed  wall  be  lost.  On  this  account  it  is  better  to  let  it  cure  in 
small  piles,  and  tliereb}^  less  material  will  be  exposed  to  the  sun 
and  dew.  The  seed  can  be  threshed  with  the  ordinary  thresh- 
ing machine,  although  it  is  rather  slow,  and  .some  care  must  be 
taken  not  to  cut  the  seed  too  much. 

In  conclusion  we  would  sar’  that,  from  experiments  carried 
out  on  the  Station  farm,  both  in  a ])ractical  wary  and  as  mere 
experiments,  the  vetch  is  a valuable  forage  plant  for  a large 
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portion  of  Oregon.  The  clinialic  cond'tions,  and  the  soil  seem 
to  be  very  well  adapted  to  its  growth;  and  the  needs  of  the 
farmer  demand  just  such  a plant  as  this  proves  to  be. 

Flat  Pea  {Lathyrus  sylvestris.') 

This  somewhat  noted  forage  plant  is  be'ng  tested  on  the 
experiment  grounds,  first  to  de' ermine  whether  it  is  adapted 
to  our  soil  and  climate,  and  later  to  determine  its  food  value. 
The  first  question  is  pretty  well  settled;  for  it  found  that,  after 
two  years  trial  it  grows  very  luxuriantly.  It  starts  slowly  at 
first  making  8 to  lo  inches  growth  the  first  year,  and  the  second 
year  4 to  5 feet.  It  roots  very  deeply,  thus  being  enabled  to 
withstand  the  drought  with  impunity.  The  dry  weather  of  July 
and  August,  serves  only  to  make  it  grow  the  faster.  The  vines 
will  .stand  considerable  frost,  and  are  said  to  be  valuable  for  food, 
even  after  the  frost  has  killed  them. 

The  plant  is  a perennial,  the  roots  standing  an  unlimited  time 
when  once  thoroughly  started.  Tue  wild  plants,  from  which 
this  was  developed  have  stood,  it  is  said,  for  60  years  without 
renewing.  The  young  plants  should  be  cultivated  to  keep  the 
weeds  down  during  the  first  year;  after  that  the\"  will  take  care 
of  themselves.  On  this  account  the  seed  is  sown  in  drills  two 
or  three  feet  apart,  and  if  the  soil  is  rich,  the  more  rapidly  the 
plants  will  get  beyond  injury  from  weeds. 

The  chemical  composition  of  the  flat  pea  vine  is  siiniliar  to 
that  of  clover  hay.  It  can  be  cut  several  times  during  the  sea- 
son, and  fed  green,  or  be  made  into  ha}q  The  following  report, 
regarding  this  plant  was  made  by  the  Director  of  the  INIichigan 
Experiment  Station,  in  1893; 

July,  1893. — “Those  who  have  walked  through  the  station 
field  since  the  first  of  June,  cannot  fail  to  have  noted  the  very 
luxuriant  and  beautiful  plat  of  more  than  an  acre  in  extent  of 
the  new  forage  plant  Lat/iyi'us  Silvcsfris.  It  started  early  in  the 
spring,  ever}'  root  having  endured  the  severe  cold  of  winter 
without  injury.  The  tops  were  uninjured  last  fall  by  the  severe 
frosts*.  They  did  not  stop  growing  until  heavy  freezing  came.  In- 
deed, where  there  there  was  quite  a covering  of  tops  and  the 
snow  fell  early  and  remained  on  the  ground,  those  sprouts  on  the 
under  side  at  the  surface  of  the  ground  were  not  killed  by  the 
freezing  of  winter,  but  remained  green  until  the  plants  began 
their  new  growth  this  spring.  The  whole  field  started  early  and 
made  a green  and  beautiful  appearance.  Then  came  on  a long 
.spell  of  cold  and  windy  weather,  which  kept  everything  back. 
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hence  it  was  not  until  late  that  the  plants  got  down  to  work. 
Since  then  it  has  let  itself  loose,  so  to  say,  and  grown  in  a reck- 
less but  determined  fashion.  Every  root  sent  out  numerous 
shoots  that  spread  away  on  every  side  until  the  ground  was  cov- 
ered with  a dense  mass.  Then  it  began  to  climb  up.  The  ten- 
drils of  one  shoot  caught  on  to  all  the  neighboring  shoots,  and 
by  June  there  was  a deep  garment  of  verdure  more  than  three 
feet  in  depth,  which  yielded  at  the  rate  of  sixteen  tons  of  green 
forage  per  acre.  Cured  it  made  at  the  rate  of  four  tons  of  choice 
hay  per  acre.  The  forage  is  eaten  eagerly  by  all  kinds  of  farm 
stock.  Not  only  does  it  enrich  the  soil,  but  it  is  able  U>  flourish 
on  very  poor  soil.  Our  flat  peas  were  sown  on  the  most  sandy 
soil  of  our  farm.  When  one  sees  the  freshly  dug  plant,  with  its 
hundreds  of  tubercles,  he  feels  sure  that  if  any  plant  can  en- 
rich the  soil  this  one  can.” 

Whether  the  plant  will  give  such  flattering  results  here  re- 
mains to  be  seen.  We  are  in  hopes,  that  it  will  be  sufflcienth^ 
hardy,  to  maintain  itself  on  the  hill  land;  and  thus  a large  area 
of  now  almost  barren  land  will  be  made  productive,  for  pasturing 
purposes.  ' 

The  seed  of  this  plant  can  be  obtained  of  nearly  all  seed 
dealers,  and  the  price  is  fast  coming  within  the  reach  of  all  who 
wish  to  give  the  plant  a trial.  When  first  introduced  into  this 
country,  four  or  five  years  ago,  the  seed  sold  for  ten  dollars  per 
pound.  We  were  able  to  gather  our  first  seed  last  season,  and 
this  we  will  use  in  extending  the  experiments. 

Corn. 

In  discussing  corn  as  a*  forage  plant  we  shall  reaffirm  what 
we  have  said  in  former  bulletins,  regarding  the  value  of  this 
crop  to  the  farmers  of  Oregon. 

There  is  a quite  common  expression,  often  heard  at  Farm- 
ers’ Institutes,  and  in  private  inquiries,  that  corn  cannot  be 
profitably  grown  in  the  Willamette  Valley.  After  five  years 
of  trial,  during  which  time  the  crop  has  not  failed  to  make  a 
profitable  yield,  we  are  fully  prepared  to  recommend  the  crop,  as 
one  which  the  farmer  can  at  least  well  afford  to  test. 

That  the  Willamette  valley  will  ever  become  a corn  country, 
like  Iowa,  Kan.sas,  and  Mi.s.souri,  can  not  be  expected,  for  the 
climate  conditions  are  not  suitable  to  that  extent. 

In  stepping  aside  from  the  subject  of  corn  as  a forage  plant 
permit  me  to  say,  that  the  Experiment  Station,  has  been  able  to 
grow  several  varieties  which  produce  as  hard,  well  matured  corn, 
as  ever  grew  in  the  great  corn  states.  But  this  is  only  true  of 
the  earliest  varieties,  such  as  the  King  Philip,  a yellow  flint  va- 
riety, Minne.sota  King  and  Early  Mastodon,  both  of  which  are 
yellow  dent  varieties.  There  are  other  varieties,  no  doubt,  that 
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will  ripen  here,  but  these  we  have  tested  and  find  well  adapted 
to  the  climatic  conditions. 

Nearly  every  farmer  could  use  an  acre  or  two  of  mature  corn 
in  the  fall,  in  feeding  pigs  at  the  beginning  of  the  fattening 
period.  These  varieties  would  be  valuable  also^for  green  food, 
for  the  more  grain  there  is  with  the  stalks  the  better  the  feed. 
The  later  varieties,  which  will  do  for  silage,  are  too  late  for  early 
feeding,  if  the  best  results  are  obtained.  Green  slushy  corn 
stalks,  with  no  grain  formed,  does  not  compare  in  food  value 
with  more  mature  corn.  It  has  been  our  practice  for  the  past 
four  years,  to  grow  corn  on  the  summer  fallow,  and  the  results 
are  very  satisfactory  indeed.  The  larger  portion  of  the  corn  is 
placed  in  the  silo,  but  some  of  it  is  cut  for  stock  during  the  fall. 
As  soon  as  the  corn  is  removed,  the  ground  is  ready  for  the  grain 
drill,  or  can  be  made  so  by  passing  over  it  lightly  with  the 
harrow. 

After  testing  some  thirty  varieties,  the  Pride  of  the  North 
seems  to  give  the  best  satisfaction.  It  is  medium  early  and  pro- 
duces an  ear  on  every  stalk,  and  a fair  yield  of  stalk  and  leaf. 
On  the  dark  land,  bordering  on  the  white  land,  there  is  no  diffi- 
culty in  securing  a yield  of  ten  to  twelve  tons  per  acre  without 
the  aid  of  fertilizers.  On  a clover  sod  this  yield  has  been  in- 
creased considerably. 

By  storing  corn  in  the  silo,  it  can  be  used  nearly,  if  not 
quite,  the  entire  year.  It  has  constituted  the  chief  fodder  sub- 
stance at  the  Station,  in  several  instances  from  November  to 
July,  keeping  the  animals  in  a thrifty  condition.  From  accounts 
which  have  been  kept,  it  has  been  ascertained  that  the  corn  can 
be  grown,  including  labor,  seed  and  cost  of  harvesting,  for  ope 
dollar  per  ton.  Many  claim  to  have  grown  it  much  cheapei 
than  this.  It  takes  three  tons  of  corn  silage  to  equal  a ton  of 
the  best  clover  hay,  according  to  its  chemical  analysis;  but  in 
feeding  the  material,  it  may  be  possible  to  get  much  better  re- 
sults than  the  chemist  is  able  to  show.  It  is  not  our  purpose  to 
enter  into  discmsion  of  silos  at  this  time;  but  in  answer  to  many 
inquires  let  me  say  a silo  can  be  built  much  cheaper  here  than  in 
the  extreme  cold  climates.  Only  a single  tight  wall  is  needed 
here,  while  a double  wall  is  necessary  where  a zero  temperature 
prevails  during  a portion  of  the  winter. 

The  varieties  of  corn  shown  in  cuts  are  No.  o.  King  - Philip; 
No.  I,  Forsyth’s;  No.  2,  Bristol’s  100  day;  No.  3,  Minn.  King; 
No.  4,  Pride  of  the  North,  and  No.  5,  Huron  Pure  Yellow  Dent. 
No.  3 and  5 are  the  earliest.  These  reached  complete  maturity 
making  sound  corn.  No.  4 comes  next  and  is  the  best  corn  for 
silage.  No.  i and  2 do  not  mature  sufficiently  to  make  a good  si- 
lage corn.  No.  2 shows  that  the  name  of  a variety  may  be  very 
misleading.  This  corn  will  not  mature  in  100  days  in  this  climate. 
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PIG  FEEDING. 

The  experiments  in  pig  feeding  reported  in  this  bulletin 
\rere  carried  on  with  two  objects  in  view,  viz;  to  repeat  a former 
experiment,  in  testing  the  value  of  a mixture,  as  compared  with 
a single  feed;  and  the  other  to  determine  whether  it  were  possible 
to  keep  pigs  profitably,  in  pens  where  they  would  require  a con- 
stant ration  of  grain.  In  discussing  the  subject  of  early  matu- 
rity, the  question  is  always  asked;  “does  it  pay"  to  force  pigs  in 
close  quarters  during  their  life-time.  In  the  effort  to  throw 
some  light  upon  the.se  questions  a litter  of  eight  pigs  Was  se- 
lected  and  the  work  begun.  The  pigs  were  about  ys  Berkshire, 
but  not  an  exceptionally  good  lot.  They  were  farrowed  Feb.  i6, 
1894.  The  pigs  were  weaned  May  1st,  and  up  to  June  ist. 
when  the  weights  began,  they  were  fed  on  shorts  and  Water, 
with  some  slop  from  the  boarding  halL  They  were  fed  on  the 
food  mentioned  above  while  running  with  the  .sow.  June  ist, 
the  feed  was  weighed  to  them,  and  the  pigs  were  weighed  in  a 
group,  as  seen  in  the  table.  At  the  beginning  they  weighed 
328  lbs.,  and  gained  128  lbs.  the  first  month,  or  a trifle  over  yj 
lb.  each  per  day.  During  this  period,  the  pigs  were  turned  on  a 
patch  of  vetches,  and  were  fed  a pound  of  shorts  each  per  day, 
and  all  the  water  they  wanted.  The  ^-ard  contained  17  .sq.  rods 
of  vetches.  They  were  not  given  the  entire  yard  at  once,  but 
by  means  of  a portable  fence,  the  yard  was  extended  so  as  to 
keep  the  vetches  as  fresh  as  possible.  During  the  next  period, 
from  July  ist  to  28th,  the  lot  gained  190  lbs.,  or  a total  gain  of 
318  lbs.  Total  amount  of  grain  consumed,  984  lbs.,  or  one 
])ound  of  gain  to  3.1  lbs.  of  grain.  During  this  latter  period, 
the  pigs  were  fed  on  vetches  which  were  cut,  and  given  to  them 
twice  daily.  There  is  less  wa.ste  when  fed  in  this  way.  In  the 
two  months,  from  June  ist  to  July  28th,  the  pigs  ate  the  vetches 
from  30  sq.  rods  of  ground,  or  a trifle  less  than  one-fifth  of  an 
acre.  Pigs  are  very  fond  of  the  vetch.  They  would  very  often 
leave  their  grain  for  the  vetch.  July  28th,  tlie  vetch  became  too 
dry  to  u.se,  and  the  pigs  were  fed  from  that  time  till  October,  on 
shorts  and  water.  PToin  July  28th  to  August  24th,  the  pigs 
gained  1 17^2  lbs.,  cjuite  a falling  off  due,  no  doubt  to  taking 
them  away  from  the  green  feed.  From  August  24th  to  October 
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ist,  the  pigs  gained  227)^  Ihs.  making  a total  gain,  after  taking 
off  tlie  green  feed,  July  28^1,  to  Octolier  ist.  of  345  Ibs^  They 
oonsnined  1253  pounds  of  shorts,  during  this  period,  or  a pomtd 
of  gain  was  made  to  every  3,63  pounds  of  grain  This  is  jg  h), 
more  of  grain,  to  make  a pound  gain,  tlian  when  fed  on  vetches. 
Wdiile  the  pigs  did  not  make  such  rapid  gains  on  tlie  vetch, 
tliey  made  a good  growth.  The  average  daily  gain,  while  feed- 
ing on  the  vetches  was  .68  of  a pound.  The.se  figures  are  not 
as  large  as  we  might  expect,  but  it  is  much  better  than  to  barely 
keep  up  animal  existence. 

From  Ma}’  to  August  is  a critical  thne  with  the  pigs  on  the 
larms  where  so  little  clover  is  grown.  The  ]fig.s  are  taken  off  the 
wheat  pasture  in  the  spring,  and  as  a general  thing  are  compelled 
to  roam  over  scanty  pastures  until  the  stubble  fields  are  read}*  for 
them.  During  this  interval,  the  pig  is  likely  to  h'Se,  rather  than 
gain  ill  weight,  hence  the  importance  of  having  some  green  food 
suitable  for  them.  A good  clover  pasture  cannot  l>e  excelled, 
blit  in  many  portions  of  Oregon,  the  farmer  has  not  learned  how 
to  grow  clover,  and,  until  he  does  become  master  of  the  situaloii, 
some  other  plant  must  be  substituted.  No  other  ])lant  .seems  to 
come  as  near  clover  as  the  vetch.  We  would  reccommeiid  cut- 
ting  it,  and  feeding  in  pen.s,  rather  than  to  irse  it  for  pasturage. 

V A '1' T I^:  N I X G PK  R 1 0 1 ) . 

The  pigs  were  divided  into  two  lots,  October  first,  and  the 
.second  experiment  began,  viz:  that  of  te.^ting  chojijied  wheat 
alone  as  compared  with  a mixture  of  grains. 

Lot  No.  1 was  fed  clean  chopped  wheat  and  water.  The 
feed  was  weighed  and  placed  in  a pail  with  water,  and  allowed 
to  stand  from  one  feed  to  the  next.  A little  salt  was  added  to 
each  feed.  The  pigs  were  fed  at  8 o’clock  in  the  morning,  and  five 
at  evening.  Charcoal  and  ashes  were  ke]it  before  the  ])igsall  the 
time.  They  were  jiermitted  the  run  of  a small  yard,  connected 
with  the  pen,  exce])t  when  it  became  too  muddy,  h'here  is 
nothing  gained  by  coni])elling.  or  ])ermilting,  ])igs  to  wallow  in 
mud,  however  much  they  seem  to  enjoy  it. 

The  ini]K)rtance  of  feeding  ])igs  from  troughs,  needs  to  be 
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emphasized.  It  is  too  often  the  case  that,  the  pigs  are  required 
to  pick  up  the  grain  out  of  a perfect  slough  of  mud.  The  pig 
may  do  fairly  well;  but  it  is  not  economy  to  feed  pigs  whole 
grain  strewn  on  the  ground,  especially  wheat  or  oats.  In  feed- 
ing corn  on  the  cob  there  is  not  so  much  loss,  but  even  then  it  is 
not  the  most  economical  method.  Only  a few  dollars  are  neces- 
sary to  provide  troughs  and  a floor,  on  which  to  feed  the  pigs. 
The  Oregon  farmer  has  not  realized  the  need  of  barns  and  pig 
pens,  but  as  he  is  compelled  to  grow  more  pork,  and  make  more 
butter,  as  a source  of  revenue  on  the  farm,  this  need  will  become 
more  apparent. 

Lot  No.  II  received  the  same  treatment  as  lot  I,  except  in 
the  kind  of  food.  This  lot  was  fed  on  a mixture  of  two  parts 
chopped  wheat,  one  part  shorts,  and  one  part  chopped  oats, 
determined  by  weight.  This  was  continued  to  Jan.  4th  when 
the  oats  were  withheld. 

results. 

By  consulting  the  tables  it  will  be  seeifthat  lot  II  made  752 
lbs.  or  an  average  daily  gain  of  1.7  pounds  each.  Lot  I gained 
646  lbs  or  an  averege  daily  gain  of  1.46  pounds.  The  pigs 
fed  on  the  mixture,  ate  156  lbs.  more  of  grain  than  those  fed  on 
chopped  wheat  alone.  The  shorts  fed  to  lot  II  was  a little 
cheaper  than  chopped  wheat,  hence  the  cost  of  producing  a 
pound  of  pork,  was  a little  less  in  this  lot  * than  in  lot  I. 
The  106  pounds  of  gain  over  lot  I,  also  assisted  in  bringing  the 
co.st  of  production  down  considerably.  It  will  be  noted  by  re- 
ferring to  the  table  giving  the  summary,  that  a bushel  of 
chopped  wheat,  60  lbs.,  produced  12.9  lbs.  of  gain  in  lot  I.  At 
4 cents  per  lb.  gross  weight  for  the  pork  it  would  give  a return 
of  51.6  cents  per  bushel  for  the  wheat.  In  lot  II  there  was  a 
gain  of  14  lbs.  for  every  60  lbs.  of  grain  consumed.  During  the 
second  period,  table  No.  2,  there  was  a marked  difference  in  the 
amount  of  food  to  produce  a pound  of  gain,  and  consequently  in 
the  cost.  There  is  one  fact,  which  we  have  noticed  in  former  re- 
ports, and  that  is  the  increased  use  of  grain  to  make  a pound  of 
gain  as  the  pigs  near  the  finishing  point,  or  maturity. 
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Tables  showiiijf  results  by  periods  of  four  weeks  each. 


TABLE  I. — FIRS'J 


Chopped  wheat 
Pen  No.  1. 


Mi.xture  wheat,  oat.' 
and  shorts.  Pen  No 


No.  of  Pig.. 

Date  of  weighinc 


I 2 

3 

4 

I 

2 

3 

4 

lbs,  lt)s. 

fts. 

lt)S. 

lt)S. 

! ll)s. 

1 lt)S. 

lt.s. 

, 128  95 

1 1 2 

'59 

'39 

1 1 1 

1 I TO 

139 

154  1 15 

135 

178 

219^ 

172 

135 

134 

166 

1 73^/4  137 

150 

197 

161 

''57 

188J2 

45^  42 

38 

60  >4 

58 

50 

1 47 

49 /i 

Total  gain 

Food  consumed 

Food  for  one  lb.  of  gain. 
Cost  of  one  lb  gain 


i86  lbs. 
723K  Ib.s. 
3-^9 

2.53  cents. 


204 14  lbs. 
727V2  lbs. 
3-55 

2.30  cents. 


TABLE  NO.  2 — SECOND  PERIOD. 


No.  of  Pig. 


November  12th. 


Total  gain 

Food  consumed 

Food  for  one  lb.  gain. 
Cost  of  one  lb.  gain.... 


I 

2 3 4 

I 

2 

3 

4 

,1  lbs. 

lt)s.  lbs'  lbs. 

lbs. 

lbs. 

11)S. 

ItiS. 

173/2 

'-n 

0 

3 

197 

161 

157 

1 88^2 

• 197 

162  171/  240 

223 

184 

'83 

203 

2t6 

178  191  270 

255 

219 

212 

246 

42/ 

41  41  5014 

58 

58 

55 

57!  2 

175  lbs. 

228V^  lbs. 

850  lbs 

905/  lbs. 

4.86 


TABLE  NO.  3. — THIRD  PERIOD. 


No  ol  Pis: 

2 

3 

“I 

I 

2 

Date  of  weighing 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

November  26th 

178 

191 

270 

255 

219 

December  loth 

233 14 

'93/4 

211 

297 

281 

241  / 

December  24th 

257 

215/ 

237/ 

326 

309/ 

265 

Individual  gain 

41 

37/ 

46/ 

56 

54/ 

46 

3-96 

2 56  cents. 


3 

lbs. 

212 


lbs. 

246 


56  b 


Total  gain «.. 

P'ood  consumed 

Food  for  one  lb.  gain. 
Cost  of  one  lb.  gain 


181 lbs 
857 V2  lbs. 
4-74 

3.08  cents. 


T.ABLE  NO.  4. — FOX  RTH  PERIOD,  OR  25  DAYS. 


No  of  Pig I 

December  24th 1 257 

January  7th I280 

Januar>'  i8th 281 

Indivddual  gain I 24 

Total  gain 

I'ood  consumed 

P^ood  for  one  lb.  gain 

Cost  of  one  lb.  gain 


2 

3 4 

I 2 

3 

215/ 

237/!  326 

.309 /1 265 

260 

228 

263  1351 

338  285 

275 

236/ 

265/2  357 

340  294 

.285 

21 

28  ! 31 

1 30/ ‘ .29 

25 

104  lbs. 

621  lbs. 
5-97 

3.97  cents. 


260  ^ 

48 
20s  lbs. 
997^  lbs. 
4.86 

3.14  cents 


4 

302* 

325 
332 

*29‘ 

1 14  lbs. 

579I4  lbs. 
5.08 

3.22  cents. 


TABLE  NO  5.— SU.MMARY. 


i:-  I = 


<=_ 

£ 


= <= 

3 — -■ 


I,ot  I chopped  wheat. 

lbs. 

1 128 

2 95 

3 112 

4 159  _ 

lbs. 

281 

236/; 

265*4, 

357 

lbs. 

153 

14'/ 

153/1 

198 

; lbs.  1 
'•39 
1.28 

I 39  bs  lbs.  cents. 

1.80  1.46  3052  4.72  3.07* 

I,ot  2, 

mixture  chopped 
wheat,  oats,  ist.  shorts. 

1 139 

2 III 

3 ”o 

4 139 

340 

294 

285 

332 

201 

183 

175 

193 

182 
166 
I.S9  1 

175  1.70  5210  4.2.S  2.So’!^ 

^Chopi)ed  wheat  65  cents  per  cwt.:  Oats  69  cents,  and  shoiTs  60  cent? 


TABI>E  NO.  6,  SHOWING  WEIGHT  OE  ORGAN.S,  GROSS  WEIGHT,  DRESSEH  WEIGHT, 

AND  PER  CENT  OP'  SHRINKAGP:. 

I^ot  I,  chopped  wheat.  hot  2.  mixture  chopped  wheat, 

oats,  and  shorts. 


Xo.  of  Pig^ 1 

2 

4 

I 

2 

3 

4 

lbs.  oz. 

lbs.  oz. 

lbs. 

oz.  lbs.  oz. 

lbs. 

oz. 

lbs.  oz 

lbs.  oz.  lbs. 

oz. 

Klood 5 4 

4 I 

4 

14 

5 5 

7 

2 

5 

6 6 

5 

6 

Hair 3 4 

3 2 

3 

3 

3 8 

3 

1 1 

4 II 

3 3 

5 

3 

I.uiigs 2 10 

I 14 

3 

I 

3 12 

3 

4 

2 14 

2 II 

2 

7 

Heart 14 

II 

II 

15 

14 

12 

14 

12 

Spleen 4 

3 

4 

5 

6 

4 

7 

4 

Uver  3 7 

3 6 

3 

4 

4 4 

7 

4 

5 

5 2 

6 

2 

Kidneys 5 

8 

6 

7 

7 

7 

10 

8 

Tongue  i 

9 

12 

I 4 

13 

15 

I 

I 

2 

lnte.stines 22 

17 

17 

8 

18  10 

17 

I 

17 

19  6 

15 

4 

Fat  from  Intestines..  7 14 

4 6 

6 

3 

9 II 

8 

13 

7 

7 9 

8 

Leaf  fat.. 12  6 

7 4 

9 

2 

13  6 

12 

12 

II  2 

II  4 

II 

II 

Gross  weight 281 

23614 

26514 

357 

340 

294 

285  ^ 

332 

Dressed  weight 229^ 

194K 

219K 

289 

284 

242 

232 

278 

Per  cent  shrinkage...  18.5 

17.7 

17.6 

19. 

16.4 

17.7 

18.5 

16.2 

.\verage  per  cent  shrinkage 

18.2 

17.2 

If  the  pigs  could  have  been  slaughtered  four  weeks  earlier 
the  results  would  have  been  a little  more  favorable.  There  is 


nothing  gained  by  keeping  pigs  beyond  the  grc>wing  period. 
When  they  cease  to  grow  the  profitable  feeding  period  has  pas.sed. 
This  is  a strong  point  to  consider  for  those  who  grow  the  pigs, 
and  then  fatten  them.  From  Oct.  ist  to  30th,  was  the  mo.st 
profitable  period. 

B}"  referring  to  cuts,  page  50,  it  will  be  seen  that  the  pigs 
of  lot  II  were  more  uniform  in  size.  This  was  partially  true  at 
the  beginning,  there  being  one  in  the  lot  a few  pounds  lighter 
than  the  others.  The  pigs  fed  on  wheat  alone  were  much  nif>re 
sluggish  in  their  habits.  They  did  not  move  about  with  as  much 
ease  as  the  other  lot. 

In  table  showing  weight  of  organs,  there  is  a striking  dif- 
ference' in  the  weight  of  the  livers  of  the  two  lots.  lyOt  II 
ranged  from  5 lbs.  to  7 lbs  4 oz,  while  in  lot  I the  range  is  from 
3 lbs.  4 oz,  to  4 lbs.  4 oz.  The  kidneys  of  pig  No.  i,  in  lot  II  were 
abnormally  large,  weighing  10  oz.  They  were  not  healthy, 
slight  wattery  tumors  being  found  on  them.  There  was  more 
inside  fat,  in  lot  II,  than  in  lot  I.  Of  the  intestines  there  was  a 
greater  weight  in  lot  I,  than  lot  II. 

The  carca.sses  were  weighed,  and  meat  photographed  24 
hours  after  killing.  The  shinkage  was  nearly  the  same  in  each  lot. 

Cuts  Nos  5 and  6 are  from  lot  II,  and  Nos.  3 and  4 from 
lot  I.  The  carcas.ses  were  cut  through  the  loin,  and  between 
the  fifth  and  sixth  ribs.  Cut  No.  i of  carca.sses  hanging,  is 
from  lot  I,  and  No.  2 from  lot  II. 

Credit  is  due  Mr.  C.  D.  Thompson,  who  had  the  care  of  the 
pigs  during  the  feeding  test. 
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COMPOSITION  AND  USE  OF  FERTILIZERS, 

BY  G.  W.  SHAW. 

In  the  history  of  every  state  there  is  a time  when  the  soils  begin  to 
inlicate  exhaustion,  and  this  time  marks  the  beginning  of  the  use  of  com- 
m,ircial  fertilizers.  This  time  has  now  come  to  Oregon.  That  this  is  true 
is  attested  by  the  increasing  use  of  fertilizers  by  gardeners,  orchardi.sts,  etc. 
as  well  as  by  the  questions  sent  to  the  Station,  and  asked  at  Institutes. 
It  is  always  true  that  these  inquiries  start  with  those  who  are  cultivating 
small  plats  of  land  and  are  working  that  land  intensively.  It  is  also  prol)- 
bably  true  that  these  people  are  securing  relatively  much  greater  returns 
from  their  lands  than  those  who  are  cultivating  a much  larger  acreage. 
Until  recently  it  has  been  the  same  with  Oregon  farmers  as  with  those  of 
the  older  states  in  years  long  past.  They  had  little  necessity  of  a 
knowledge  of  Agricultural  Chemistry  to  enable  them  to  obtain  remunera- 
tive crops,  but  to-day  the  soil  does  not  always  smile  when  her  back  is 
scratched  as  she  did  in  years  agone.  The  system  of  farniing  that  obtained 
in  those  days,  and  in  most  cases  still  in  vogue,  might  properly  be  styled 
“Extensive  Farming,”  and  may  do  well  for  a lime  where  land  is  cheap 
and  abundant.  The  system — if  it  is  a system  at  all — requires  large  areas, 
and  there  is  a prominent  idea  that  it  is  necessary  to  cultivate  more  land  to 
obtain  a larger  crop.  In  many  instances  this  has  been  carried  to  such  an 
extent,  without  returning  any  equivalent  to  the  soil  for  the  valuable  plant 
food  which  has  been  constantly  dipped  out,  that  the  farmer  has  become  literal- 
ly “land  poor.”  It  has  brought  on  a condition  unsatisfactory  to  many  farm- 
ers, a remedy  for  whicli  condition  cannot  be  obtained  in  political  reform, 
or  legislative  enactment,  but  in  a very  radical  change  in  the  sy.stem  of 
farming.  The  new  system  requires  concentration,  and  demands  more 
thorough  and  better  cultivation.  In  short  it  is  “intensive”  instead  of  “ex- 
tensive.” The  intensive  system  does  not  nece.ssarily  require  more  lal)or 
but  requires  that  the  labor  now  employed  be  more  concentrated,  and  abso 
an  intelligent  comprehension  by  the  farmer  of  his  entire  business,  winch  is 
probably  more  multiform  than  that  of  any  other  calling.  The  manufactur- 
er who  refuses  to  keep  abreast  of  the  times  and  to  adopt  the  modern 
intensive  sy.stem  is  doomed  to  failure,  and  this  is  no  truer  of  the  manufact- 
urer than  of  the  farmer  who  holds  to  a like  i)rinci])le. 

In  the  “good  old  times”  the  .soils  were  quite  abundantly  su])])lied  with 
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all  the  plant  food  necessary  for  the  cropsiand  the  farmer  reaped  abundant 
harvests.  The  time  was  in  the  East  v/hen  it  required  as  little  care  and 
thought  to  raise  farm  and  fruit  crops  as  is  now  given  to  such  matters  b\'  the 
average  farmer  of  this  coast.  The  farmers  in  the  Eastern  States  several 
years  ago  came  to  realize  the  immense  robbery  they  had  perpetrated 
upon  their  lands,  and  more  recently  the  horticulturists  of  the  same  states 
have  been  brought  face  to  face  with  this  fact.  An  article  recently  ap- 
peared in  the  “Rural  Northwest”  from  the  pen  of  Prof.  W.  F.  Massey, 
from  which  I quote: 

“There  is  no  doubt  that  the  many  failures  in  fruit  production  in  the 
East  are  largely  due  to  the  exhaustion  of  important  elements  of  plant  food 
in  the  soil.  All  farmers  realize  the  importance  of  keeping  up  the  fertility 
of  the  soil  for  the  production  of  their  annual  crops  of  grain  and  vegetables, 
but  somehow  the  idea  has  been  prevalent  that  a tree  can  take  care  of  itself. 
Men  look  at  the  great  trees  of  the  forest  and  see  how  they  grow  and  how 
the  soil  increases  in  fertilit}'  under  their  influence,  and  think  that  the  same 
.should  be  the  result  in  the  growing  of  fruit  trees,  while  they  are  carrying 
off  continually,  not  only  the  fruit  that  the  orchard  produces,  but  in  many 
cases  expect  the  land  also  to  produce  food  for  their  stock  And  then  when 
the  orchard  fails  to  give  the  expected  fruit,  and  its  decrepit  condition 
makes  the  trees  alike  the  prey  to  insects  and  fungus  diseases,  they  declare 
that  the  climate  has  changed  and  we  can  no  longer  produce  crops  for  that 
reason.  It  has  really  been  because  they  and  their  fathers  have  robbed  the 
.soil  until  the  needed  food  for  the  production  of  healthy  trees  and  perfect 
fruit  is  no  longer  available.” 

Recognizing  this  condition  of  things  it  seems  important  that  the  farm- 
ers of  this  state  should  be  made  acquainted  with  some  of  the  recognized 
facts  concerning  soils  and  fertilizers,  and  their  relation  to  plant  life  and  e.^;- 
pecially  the  conditions  which  obtain  in  our  own  state.  This  bulletin  aims 
to  give  in  a brief  form  some  of  the  more  important  facts,  and  will  be  follow- 
ed by  others  dealing  with  kindred  subjects. 

FOUNDATION  LAWS  OF  MODERN  AGRICULTURE. 

(i)  “A  soil  can  be  termed  fertile  only  when  it  contains  all  the  materials 
requisite  for  the  nutrition  of  plants,  in  the  required  quantity,  and  in  the 
proper  form.” 

(2.)  “With  every  crop,  a portion  of  these  ingredients  is  removed.  A 
part  of  this  portion  is  again  added  from  the  inexhaustible  store  of  the  at- 
mosphere; another  part,  however,  is  lost  forever,  if  not  replaced.” 

(3.)  The  fertility  of  the  .soil  remains  unchanged,  if  all  the  ingredients  of 
a crop  are  given  back  to  the  land.  Such  a restitution  is  affected  by  manure.” 

(4.)  “The  manure  produced  in  the  course  of  husbandry  is  not  sufficient 
to  maintain  permanently  the  fertility  of  a farm;  it  lacks  the  constituents 
which  are  annually  exported  in  the  shape  of  grain,  hay,  milk  and  live 
stock.” 

It  is  the  science  of  chemistry  which  has  told  us  what  we  know  of  this 
subject,  and  it  was  not  till  these  facts  were  determined  that  agriculture  be- 
came a science.  The  improvements  that  have  resulted  since  the  foun- 
dation of  these  principles  are  marvelous. 


SOIL  AND  PLANT  FOOD  CONSTITUENTS. 


In  all  nature  there  are  now  recognized  about  70  elementary  substances 
which  are  known  as 

Elements — A chemical  element  is  such  a substance  as  cannot  be  sep- 
arated into  more  than  one  kind  of  matter.  For  example,  iron,  the  smallest 
conceivable  portion  of  which  is  just  as  truly  iron  as  the  largest  mass. 

These  elements  may  be  chemically  combined  in  a great  variety  of  ways 
to  form  an  endless  number  of  compounds,  which  may  be  defined  as  sub- 
stances consisting  of  two  or  more  elements  chemically  combined  in  definite 
proportions.  The  properties  of  these  compounds  differ  frcm  those  of  the 
elements  of  which  they  are  composed,  and  from  those  of  one  another. 
These  compounds  are  called  bases  or  acids  according  as  they  possess 
certain  characterictics. 

Of  the  70  elements  only  fourteen  are  considered  essential  to  plant  life. 
These  are  divided  into  two  classes  according  as  they  do  or  do  not  form 
acids 


Acid  Forming  Elements. 
l N jn-metallic. ) 

Oxygen, 

Hydrogen, 

Carbon, 

Nitrogen, 

Phosphorous, 

Sulfur* 

Chlorin* 

Silicon. 


Base-Forming  Elements. 
( Metallic. ) 

Calcium, 
Potassium , 
Sodium. 

Iron, 

Magnesium, 

Manganese. 


Acids. — Now  if  an  acid  forming  element  unites  with  oxygen  and  hy- 
drogen, or  sometimes  with  hydrogen  alone,  a substance  is  formed  which  is 
known  in  chemistry  as  an  acid.  Thus,  nitrogen  combined  with  hydrogen 
and  oxygen  forms  nitric  acid;  phosphorous,  hydrogen  and  oxygen  form 
phosphoric  acid. 

Bases  — A metallic  element  CDmbined  with  oxygen  and  hydrogen 
forms  a base,  known  as  a hydrate  of  that  metal.  Thus,  calcium  united  with 
oxygen  and  hydrogen  would  be  calcium  hydrate.  Sometimes  the  term 
base  is  applied  to  the  compound  of  a metal  and  oxygen. 

Salts. — The  two  classes  of  compounds  above  mentioned  are  very  active 
in  a chemical  sense,  and  having  opposite  properties  they  always  tend  to 
neutralize  each  other  so  that  neither  acids  nor  bases  are  found  to  any  great 
extent  free  in  nature,  but  rather  in  the  form  of  compounds  resulting  from 
their  combination,  such  compounds  being  called  salts.  It  would  be  out  of 
place  for  us  to  discuss  here  the  relation  existing  between  acids,  bases,  and 
salts  further  than  to  say  that  an  acid  differs  from  a salt  only  in  having  its 
hydrogen  replaced  by  a metal,  and  that  every  acid  has  a salt  corresponding 
to  it.  For  example  phosphoric  acid  consists  of  phosphorous,  hydrogen 
and  oxygen;  now,  if  the  hydrogen  be  replaced  by  calcium,  the  composition 
would  be  phosphorous,  calcium,  and  oxygen,  and  the  compound  would  be 
a calcium  salt  of  phosphoric  acid. 

The  subject  of  soil  origin  and  composition  was  discussed  at  length  in 
Bulletin  No.  21,  and  therefore  I shall  only  summarize  here. 

*This  spelling  is  that  which  is  now  recognized  by  the  American  Chemical  Society, 
and  is  used  in  all  chemical  publications. 
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THE  RELATION  OF  SOILS  TO  PLANTS. 


First,  the  soil  acts  as  a iiieclianical  support  for  plants.  Second,  the 
soil  furnishes  ash  constituents  to  the  plant.  Third,  the  soil  aids  in  develop- 
ing the  plant  by  modifying  and  storing  the  sun’s  heat,  regulating  the  food 
supply  and  securing  other  important  conditions. 


A rich  soil  contains  an  abundant  supply  of  the  elements  above  de- 
scribed and  supplies  all  the  necessary  plant  food.  A virgin  soil  is  usually 
rich,  but  as  soon  as  the  land  is  brought  under  cultivation  the  plant  begins 
to  draw  from  the  soil  and  the  materials  are  not  all  returned.  Sooner  or  later 
the  land  becomes  infertile  and  it  is  necessary  to  return  a part  of  the  ingredi- 
ents which  have  been  removed  by  the  plants.  Experience  has  shown  that 
there  are  but  three  ingredients  which  need  close  attention,  viz:  phosphorus, 
potash  and  nitrogen.  Therefore  it  is  only  these,  together  with  calcium, 
oxygen,  hj’drogen  and  carbon  vrhich  will  be  discussed  at  this  time.  The 
reason  for  including  the  four  substances  last  mentioned  is  that  the  three 
critical  ingredients  may  be  the  better  understood. 

In  worn  soils  or  such  as  do  not  give  good  returns  (provided  the  soils  be 
in  good  physical  condition)  it  will  usually  be  found  that  one  or  all  of  the 
first  three  ingredients  mentioned  are  deficient,  or  if  they  are  present  they 
are  not  in  an  available  (soluble)  form.  In  all  cases  care  should  be  taken 
to  have  the  soil  in  a proper  physical  condition.  Here  in  Oregon  this  mat- 
ter is  too  often  neglected;  large  quatities  of  wheat  and  other  crops  being 
allowed  to  drown  in  the  water  which  should  be  removed  by  under-drainage. 

To  prevent  the  deterioration  of  soils  is  the  aim  of  all  modern 
agriculture.  Soil  exhaustion,  however,  is  rather  a relative  term  than  an 
absolute  one,  and  usually  applies  to  a certain  crop,  since  a change  of  crops 
developes  latent  soil  resources,  and  upon  this  fact  is  based  the  principle  of 
rotation.  Any  soil  will  maintain  its  fertility  so  long  as  the  annual  deple- 
tion is  returned  in  an  available  form  either  naturally  or  artificially,  the 
degree  of  fertility  being  dependent  upon  the  minimum  quantity  of  any 
essential  plant  food.  '‘‘The  plajit  can  make  no  substance  out  of  nothino;, 
or  zvithout  a sufficient  supply  of  eachayid  every  one  of  all  the  essential  in- 
ingredients of  its  composition,"  It  is  the  object  of  manures  and  fertilizers 
to  furnish  to  any  soil  a larger  supply  of  the  essential  food  ingredients. 


THE  OBJECT  OF  FERTILIZERS  OR  MANURES. 


CLASSIFICATION  OF  FERTILIZERS. 


f ( Lime 

I INDIRECT  ] Gypsum 


Salt 


I Artificial 


I Complete 
\ Special 


FERTILIZERS 


DIRECT 


Satural  vticch  i»i.aiinic:S 


I Ashes 

L Muck,  Marl.  etc. 


63 


EXPI.ANATION  OF  TERMS. 

A fertilizer,  in  general  terms,  is  any  substance  which  added  to  the  soil 
tends  to  produce  a better  growth  of  plants. 

An  indirect  fertilizer  is  one,  which,  while  it  may  not  furnish  to  the 
soil  plant  food,  so  acts  upon  the  matter  already  in  the  soil  as  to  change  more 
or  less  of  it  from  an  unavailable  to  an  avaible  form.  A substance  is  said  to 
be  available  when  in  a soluble  form,  although  it  is  probable  that  no  actual 
solution, in  the  common  acceptance  of  the  term,  occurs.* 

A direct  fertilizer  is  one  which  is  in  such  a condition  that  the  roots 
of  the  plants  can  take  it  up  readily,  or  the  food  material  is  available. 

Artificial  fertilizers  are  also  called  chemical  or  commerical  fertilizers, 
and  are  prepared  mixtures  sold  under  trade  names,  the  material  of  which 
they  are  composed  being  largely  the  waste  products  of  many  industries, 
and  substances  found  in  natural  deposits. 

Complete  fertilizers  are  such  as  contain  all  three  of  the  critical  in- 
gredients, nitrogen,  potash,  and  phosphoric  acid. 

Special  fertilizers  contain  only  one  or  two  of  the  above  mentioned 
ingredients.  They  are  also  called  incomplete  fertilizers. 

THE  ELEMENTS  AND  THEIR  RELATION  TO  FERTILIZERS. 

Oxygen. — Oxygen  is  by  far  the  most  abundant  of  all  the  elements. 
It  forms  about  one-fifth  of  the  atmosphere,  where  it  exists  in  a free  and 
uncombined  state  as  a gas.  It  is  the  vital  principle  of  the  air  we  breathe. 
It  constitutes  about  one-half  of  the  solid  crust  of  the  earth,  and  eight- 
ninths  of  all  the  water.  In  these  latter  forms,  it  exists  in  a state  of 
chemical  combination  with  other  elements.  It  combines  chemically 
with  nearly  every  known  element,  and  is  especially  important  in  building 
up,  and  destroying  all  forms  of  organic  matter.  In  a free  state  it  is  an  in- 
visible gas,  posessing  neither  taste  nor  smell.  It  is  called  a supporter  of 
combustion,  because  wood,  and  other  burning  substances,  when  plunged 
into  it,  will  burn  with  increased  brilliancy.  Chemically  considered  it  is  a 
very  active  substance.  In  all  forms  of  burning  the  oxygen  of  the  air  is 
combining  with  other  elements,  the  heat  being  the  result  of  the  chemical 
union, 

Hydrogen  is  the  element,  which  when  chemically  combined  with 
oxygen,  forms  water.  It  constitutes  about  one-ninth,^  by  weight,  of  all 
water,  and  enters  into  the  composition  of  all  plant  and  animals.  It  is  the 
lightest  substance  known.  Like  oxygen,  it  is  an  invisible  gas,  without 
color,  taste,  or  odor;  but  unlike  oxygen,  instead  of  being  a supporter  of 
combustion,  it  will,  itself,  burn  when  brought  into  contact  with  a flame. 
It  is  seldom,  if  ever,  found  in  a free,  or  uncombined  state. 

Hydrogen  and  Oxygen  as  Fertieizers. — These  two  elements  are 
supplied  to  plants  in  the  form  of  water,  which  is  the  largest  constituent  of 
the  growing  plant.  The  plant  tissue  receives  the  necessary  amount  of  each 
element  by  the  separation  of  the  water  stored  in  the  plant.  There  are  sev- 
eral ways  in  which  water  is  related  to  the  fertility  of  the  soil,  but  as  direct- 
ly related  to  fertilizers  it  bears  no  importont  part,  except  that  it  should  be 
*Missouri  Bulletin  No.  19. 
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present  in  as  small  an  amount  as  possible.  When  irrigation  is  practiced 
the  water  may  fulfill  an  important  office  as  a fertilizer.  Usually  the  water 
from  rain  furnishes  all  the  oxygen  and  hydrogen  that  is  needed,  and  much 
more. 

I cannot  refrain  he*-e  from  calling  attention  to  the  fact  that  too  much 
water  may  be  nearly,  if  not  quite,  as  bad  for  a soil  as  too  little,  and  this  is 
particularly  applicable  to  certain  parts  of  Oregon.  There  are  immense 
bodies,  of  so  called  “white  land,”  which  can  be  made  excellent  farming  lands, 
equal  to  any,  by  ridding  themof  the  superfluous  amount  of  water  by  means 
of  tile  drainage.  It  is  not  only  that  the  plant  is  likely  to  die  from  drowning, 
but  the  excess  of  witer  prevents  the  formation  of  available  plant  food,  an  I 
also  renders  the  physical  condition  of  the  soil  unfit  for  supporting  plant 
life.  If  the  water  does  not  flow  off,  it  must  evaporate  at  the  surface,  whici- 
tends  to  cool  the  soil.  A proper  system  of  drainage  will  not  only  remove 
the  water,  but  keep  the  soil  warm  by  preventing  a too  rapid  surface  evap- 
oration; and  when  the  ground  is  dry  will  allow  a more  perfect  circulation 
of  air  and  atmospheric  moisture,  thereby  not  only  nourishing  the  plant, 
but  also  enabling  the  oxygen  to  act  upon  the  latent  plant  food,  rendering  it 
available.  This  matter  of  tile  drainage  is  a matter  of  paramount  import- 
ance to  farmers,  and  we  recommend  all  to  secure  and  read  Bulletin  No. 
26  of  this  Station. 

Carbon. — The  element  exists  quite  abundantly  in  a free  state,  and 
occurs  under  three  forms  ( i)  diamond,  (2)  graphite,  (called  black-lead,)  (31 
charcoal,  lamp-black,  coal,  etc.  It  is  the  central  element  of  all  animal  and 
vegetable  material.  There  is  not  a thing  endowed  with  life  which  does  not 
contain  this  element.  In  plants  it  is  combined  with  oxygen  and  hj-drogen 
forming  starch,  sugar,  wood  fibre,  etc.  Most  products  of  animal  life  contain 
these  same  elements,  but  united  differently,  as  casein,  fats,  fibrin,  etc. 
The  element  also  occurs  combined  with  oxygen  alone  in  the  form  of  a gas 
called  carbon  di-oxid,  or  often  carbonic  acid  gas.  Analysis  shows  that 
carbon  constitutes  about  one-half  of  the  solid  portion  of  plants  consequent- 
Iv  it  must  be  an  important  plant  food.  But  extended  experiments  have 
shown  that  notwithstanding  the  element  is  so  intimately  associated  with 
plants  it  may  be  left  out  of  con.sideration  in  direct  fertilizers  for  the  carbon 
of  the  plant  is  taken  from  the  carbon  di-oxid  of  the  atmosphere,  which 
furnishes  an  inexhaustible  supply. 

Nitrogen. — This  is  a colorless,  invisible  gas  without  taste  or  color.  It 
composes  about  four-fifths  of  the  atmOvSphere.  In  addition  to  occuringin  the 
atmosphere,  it  is  found  also  in  plants  and  animals.  Animals  cannot  exist 
when  left  to  breathe  nitrogen  alone,  and  yet  it  is  not  poisonous.  Unlike 
oxygen  and  hydrogen,  this  gas  will  neither  burn,  nor  will  it  support  com- 
busticm.  Nitrogen,  when  chemically  combined  with  hydrogen,  forms  a gas 
known  as  ammonia,  which  is  a very  interesting  compound  to  the  farmer, 
because  it  constitutes  a very  important  source  of  nitrogen  as  a plant  food. 

Ammonia  exists  in  the  atmosphere  in  small  quantities,  being  formed 
when  animal  and  vegetable  matter  containing  nitrogen  decomposes.  With 
acids  ammonia  deports  it.self  much  like  a metal  in  that  it  forms  salts,  which 
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are  called  ammonium  salts.  Thus,  aintnonia  combines  with  hydrochloric 
acid  to  form  ammonium  chlorid,  or  muriate  of  ammonia-,  with  sulfuric 
acid  it  forms  ammonium  sulfate. 

FORMS  OF  NITROGEN  USEFUE  TO  PEANTS. 

There  are  three  forms  of  nitro;:^eu  which  are  useful  to  plants;— 

(I)  Atmospheric  nitrogen:  (2)  nitrogen  in  ammonium  salts:  (3)  nitro- 

gen  in  nitrates.  Each  of  these  forms  is  found  to  be  useful  to  certain  kinds 
of  plants.  The  number  of  plants  that  can  utilize  atmospheric  nitrogen  is 
not  large.  In  general  terms  leguminous  plants,  such  as  peas,  beans,  clover, 
alfalfa,  and  the  like,  can  use  the  uncombined  nitrogen.  Hence,  such  plants 
are  freqnently  spoken  of  as  “nitrogen  gatherers.”  This  is  one  of  the 
reasons  why  such  crops  are  often  used  as  green  manures. 

Although  some  plants  have  tlie  power  to  absorb  nitrogen  both  directly 
and  from  ammonium  salts  thiough  the  medium  of  the  soil,  yet  by  far  the 
largest  amount  of  nitrogen  is  derived  from  nitrates  in  the  soil.  The  ni- 
trates are  formed  by  a process  known  as  nitrification,  which  is  brought 
about  by  the  oxidation  of  ammonia  compounds  and  of  organic  matter  in 
soil  through  the  agency  of  microscopic  organisms,  bacteria,  which  exist 
ever3'  where  in  enormous  numbers.  The  p:ocess  is  favored  by  warmth  and 
moisture,  no  action  taking  place  at  a temperature  below  40°  F.,  nor  in 
very  dry  soils,  nor  below  10  inches. 

HUMUS  A MEASURE  OF  NITROGEN.  . 

Humus  is  a term  applied  to  certain  organic  matter  in  soi's.  It  express- 
es no  definite  product,  but  applies  rather  to  the  entire  product  of  organic 
decomposition,  or  rather  an  intermediate  stage  of  this  decomposition.  This 
process  of  organic  decomposition  results  in  the  production  of  ammonia 
which  combines  with  certain  acids  and  is  absorbed.  Thus  the  humus  may 
be  taken  as  a measure  of  the  nitrogen  in  a soil. 

More  or  less  ammonia  escapes  into  the  atmosphere  from  the  organic 
matter  decaying  near  the  surface  of  the  earth.  This  atmospheric  ammonia 
is  brought  back  to  the  earth  by  the  rain  and  dew,  which  are  seldom  free 
from  this  compound,  although  the  amount  is  small  and  variable.  The  ex- 
periments of  Sir  J.  B.  Lawes  indicate  that  an  average  of  about  5 lbs.  of 
combined  nitrogen  per  acre  is  brought  to  the  soil  annually  by  rain  and  dew, 
but  in  ordinary  farm  districts  the  supply  of  nitrogen  from  this  source 
would  probably  not  amount  to  a third  of  the  combined  nitrogen  removed 
from  soil  by  an  average  crop  of  wheat. 

Under  ordinary  agricultural  conditions  the  loss  of  nitrogen  considerably 
exceeds  that  of  natural  supply  and  finally  profitable  crops  cannot  be  grown 
without  the  use  of  nitrogenous  manure. 

REMOVAL  OF  NITROGEN. 

The  following  table  shows  the  average  amount  of  nitrogen  removed 
from  the  soil  by  one  ton  of  several  of  the  leading  farm  products.  In  the 
the  same  table,  for  the  sake  of  reference,  I have  inserted  the  number  of 
pounds  of  the  other  critical  ingredients  removed  and  also  the  value  of  th 
fertilizing  material  which  would  be  required  to  replace  this  same  matter. 
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TABLE  L 

Shoiving  fertilizing  material  removed  by  one  (an  of  some  leading 
crops,  and  its  markH  value. 


NAME. 

Potash - 
fbs. 

Phosphoric 
acid  tt)s. 

Nitrogen. 

tbs. 

Value  p( 
ton. 

Wheat  kernels 

II. 4 

18.8 

36.8 

$ 8.9", 

Wheat  straw 

12.4 

, 5'0 

II. 0 

3- 13 

Wheat  chaff  

2.8 

38 

22.0 

4.38 

Wheat  bran 

34-6 

28.4 

49-2 

13.16 

Oat  kernels 

9.8 

15-2 

38.0 

8.90 

Oat  straw., 

20.2 

5-0 

16.6 

3.88 

Oat  chaff. 

20.8 

4.0 

12.8 

3.62 

Timothvhav..„ 

25-4 

15-2 

23.6 

6.88 

Red  clover 

41.6 

II. 2 

45-4 

11-93 

Alfalfa 

42.2 

134 

49-4 

1287 

Seradella 

15.6 

13.0 

54-0 

12.2^ 

Corn  stover 

24,2 

0 6 

16.6 

4.68 

Corn  kernels 

7.4 

II. 8 

33-0 

6.75 

Cabbage 

34.2 

15.0 

4.8 

3-59 

Turnips 

8.2 

2.4 

4.4 

1-45 

Potatoes 

5.8 

1.4 

4.2 

1.23 

Linseed  meal 

23.2 

28.4 

49.2 

24.30 

Hops 

4.0 

3-5 

50  6 

10.52 

Hop  refuse 

.... 

2.2 

4.0 

19.6 

4.24 

Grapes 

lO.O 

3-0 

3-4 

1.38 

Apples  

1.6 

, 0.06 

1.2 

.33 

Pears 



3 6 

I.O 

1.2 

•49 

Plums 

3-4 

8.0 

8.4 
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In  addition  to  the  removal  of  nitrogen  from  the  soil  by  plants  it  may 
be  lost  in  soil  water,  provided  it  is  combined  in  the  form  of  nitrates,  since 
soils  have  little  power  of  fixing  them  in  insoluble  combinations.  When  the 
soil  is  covered  with  a green  crop,  however,  there  is  little  loss  since  plants 
absorb  the  nitrogen  very  rapidly.  The  practice  of  bare  fallowing,  then,  is 
one  which  on  this  account  alone  is  not  to  be  recommended,  and  especially 
is  this  true  in  a climate  which  is  very  moist. 


DIRECT  NITROGENOUvS  FERTILIZER  MATERIAL. 


I 

MINERAL 


i Sodium  Nitrate 
Ammonium  Sulfate 
Guano 


NITROGENOUS  \ 
FERTILIZERS 


ORGANIC 


I 

(Origin) 
- Animat 


Vegetable 


{ Dried  Blood 
]\Ieat  Scraps 
Tankage 
Azotin 
■{  Dried  Fi.sh 
I Ground  Fish 
I Wool  Waste 
Horn  Dust 
(Cotton  Seed  Meal 
'/Tobacco 


vSomuM  Nitr.\TE  {Chili  Saltpetre')  occurs  in  enormous  deposits  in 
Peru.  The  commercial  salt  contains  about  i6  per  cent  actual  nitrogen.  It 
is  an  excellent  fertilizer,  (juick  in  action,  but  easily  washed  out  of  the  soil^ 
and  therefore  .should  be  applied  while  the  crop  is  growing,  and  in  small 
(juantities  at  a time. 


Ammonium  Sulfate,  is  a waste  or,  bye-product,  from  the  manufacture 
of  illuminating  gas.  It  contains  about  20  per  cent  nitrogen  -and  is  much 
used  in  commercial  fertilizers. 

Guanos  containing  nitrogen  are  now  very  limited,  and  practically  out 
of  the  market. 

Animal  Matters. — These  are  sufficiently  described  by  their  names, 
with  perhaps  the  exception  of  tankage  and  azotin,  the  former  of  which  is 
slaughter  house  refuse,  and  the  latter  a preparation  of  meat  and  membrane 
from  which  the  fat  has  been  extracted.  All  animal  matter  comes  mainly 
from  the  slaughter  house  and  fish  oil  factories.  Some  fertilizers  contain 
horn,  hair,  and  leather  scraps,  as  a source  of  nitrogen,  Imt  this  is  not  as  val- 
uable as  most  other  forms  of  animal  mattei . 

Vegetable  Matter. — But  a limited  amount  of  this  is  employed  in 
fertilizers.  The  main  form  used  is  cotton  seed  meal,  but  this  cuts  a very 
limited  figure  in  our  markets. 


Potassium, — This  metallic  element  is  never  found  free  in  nature,  but 
is  a constituent  of  many  natural  and  artificial  fertilizers.  It  is  a^cft  metal, 
lighter  than  water,  and  possesses  a great  affinity  for  oxygen.  Plants  con- 
sume potash  in  relatively  large  amounts,  yet  in  some  soils  the  supply  is 
nearly,  if  not  quite,  equal  to  the  demand.  The  supply  is  mostly  from  the 
decomposition  of  feldspar  which  contains  from  10  to  16  per  cent. 

In  the  feldspars  the  potash  is  united  with  aluminum  and  silicon  and  is 
not  immediately  available  as  plant  food,  but  under  the  combined  action  of 
air,  water  and  frost  the  feldspars  are  so  changed  as  to  render  the  potash 
available.  There  is  little  loss  of  potash  in  drainage  water,  since  soils  are 
found  to  have  the  power  of  removing  it  from  solutions  and  storing  it  in’in- 
.soluble  forms. 

Plants  vary  much  in  the  amount  of  potash  they  consume,  and  ex- 
periments show  that  where  it  is  deficient  the  plants  suffer  greatly,  the 
woody  portion  of  plants,  and  the  fleshy  part  of  fruit,  being  dependent  upon 
the  influence  of  potash  compounds. 

As  a fertilizer  it  is  especially  useful  to  the  leafy  crops  as  potatoes,  beets, 
clover,  etc.,  while  grain  is  much  less  benefited. 


Potassium  Chlorii)  [Muriate  of  Potash-.) — This  furnishes  the  main 
supply  of  potash  for  most  commercial  fertilizers.  It  is  obtained  from  the 
town  of  Strassfurt,  in  Northern  Germany,  where  there  is  an  inexhaustible 
supply  of  this  and  other  grade.s  of  potash  salts.  Muriate  contains  about  50 
per  cent  of  actual  potash,  (K.X),)  from  which  it  will  be  seen  that  it  is  a con- 
centrated form,  and  really  the  cheape.st  per  pound  of  potash,  although  a 
high  priced  prcniuct. 

Potassium  .Sulfate  [Sulfate  of  Pocashf  comes  from  the  .same  source 
as  the  muriate  and  as  found  in  the  fertilizer  market  contains  from  30  to  35 


POTASSIUM. 


POTASH  FERTILIZING  INGREDIENTS. 


Patas.sium  Chlorid 

Kainite 

Wood  ashes 


Potas.sium  Sulfate 
Potassium  Nitrate 
Cotton  seed  hull  ashes 


per  cent  of  actual  potash.  The  price  is  higher  than  that  of  the  muriate, 
hut  on  certain  crops  it  is  found  to  act  more  favorably, 

Kainite. — This  is  the  most  common  of  the  German  potash  salts,  and  is 
a mixture  of  several  compounds,  chiefly  chlorids  and  sulfates  of  potash, 
.sodium  and  magnesium.  It  is  comparatively  of  low  grade  containg  from 
2 to  15  per  cent  of  potash.  It  cannot  be  used  with  impunity  since  it  con- 
tains sulfate  of  magnesia  which  is  deleterious  to  some  germinating  seeds. 

Potassium  Nitrate  ) is  valuable  not  only  for  the  potash, 

but  also  for  the  nitrogen  it  contains.  Because  of  its  high  price  it  is  very 
little  used  for  a fertilizer. 

Wood  Ashes. — For  a cheap  potash  supply  nothing  is  better  than  good 
unleached  wood  ashes,  and  it  is  practically  the  only  American  supply  for 
potash.  The  amount  of  jx>tash  varies  with  the  kind  of  wood,  ranging  from 
7 to  14  per  cent.,  with  a small  amount  of  phosphoric  acid  in  addition.  The 
potash  is  in  the  very  soluble  form  of  the  carbonate.  Leached  ashes  contain 
much  less  potash,  often  not  more  than  2 per  cent.  ‘*Good  wood  ashes 
which  have  not  been  exposed  to  weather  or  otherwise  wet  * * * weigh 

about  48  lbs.  to  the  bushel  and  carry  about  8 per  cent  potash  besides  nearly 
2 per  cent  phosphoric  acid.”  They  are  worth  at  least  25  cents  per  bushel. 
Our  orchardists  could  use  nothing  more  beneficial  for  their  small  fruits  and 
orchards.  No  farmer  should  waste  the  ashes  produced  on  his  farm. 

PHOSPHOROUS. 

Phosphorous. — In  a chemically  pure  state  phosphorous  is  a soft  yel- 
low, waxy  solid,  and  extremely  inflammable  on  account  of  its  great  affinity 
for  oxygen.  When  it  burns  it  simply  unites  with  the  oxygen  of  the  air,  the 
compound  formed  being  commonly  called  phosphoric  acid  and  it  is  this 
compound  which  is  of  such  great  value  to  the  farmer. 

The  element  never  occurs  free,  but  is  combined  with  oxygen  and  lime. 
In  this  form  it  is  known  as  phosphate  of  lime.  It  also  occurs  as  phosphate 
of  magnesia,  and  also  of  lime  and  alumina.  These  phosphates  are  only 
.slightly  soluble  in  water,  so  the  quantity  in  the  soil  is  only  removed  by  the 
plants  as  it  becomes  available. 

Front  a fettilizing  standpoint  the  phosphates  are  second  only  to  nitro- 
gen in  importance,  and  in  particular  cases  may  even  exceed  that  element. 
The  phosphates  of  fertilizers  exist  in  three  forms: — 

ist,  SOEUBEE  PHOSPHATE. 

2d.,  Reverted  “ 

3d.,  Insoeubee  “ 

The  soeubee  form  does  not  occur  to  any  extent  in  nature.  It  is 
known  under  the  names  acid  phosphate  of  lime,  and  calcium 
superphosphate.  The  phosphates  of  this  form  being  soluble  in  water 
are  of  great  great  value  as  fertilizers.  When  a soluble  phosphate  is  added 
to  the  soil  it  gradually  changes  to  a form  insoluble  in  water,  which  is  prob- 
ably the  form  known  as  reverTp:d  phosphoric  acid.  This  is  not  the  or- 
dinary form  of  insoluble  phosphate,  for  while  a reverted  phosphate  is  quite 
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insolule  in  water,  it  is  readily  soluble  in  dilute  acids  or  solution  of  salts  con- 
taining ammonia.  The  roots  of  plants  contain  a small  amount  of  acid 
which  renders  them  quite  capable  of  using  this  form  of  phosphate,  hence 
it  is  considered  nearly  as  valuable  as  the  soluble  form.  The  two  taken  to- 
gether constitute  what  is  known  as  available  phosphoric  acid. 

Insoi^ubi^E  phosphoric  acid  {Calcium  Phosphate,)  is  so-called  because 
it  will  not  dissolve  in  water.  It  is  the  form  in  which  phosphorous  exists  in 
most  soils,  bones,  and  rocks,  and  from  which  it  is  yielded  to  the  plants  with 
great  difficulty.  In  this  form  the  phosphates  in  fertilizers  are  of  the  least 
value  to  the  puchaser.  Insoluble  phosphates  may  be  converted  into  the  sol- 
uble forms  by  treatment  with  sulfuric  acid,  which  should  be  handled  with 
extreme  care. 

Of  the  three  forms  the  soluble  contains  the  greatest  amount  of 
phosphorous;  the  reverted  form  the  next  greatest  supply;  and  the  insoluble 
form  the  least.  As  to  the  removal  of  phosphates  from  the  soil,  the  insoluble 
form  is,  of  course,  not  carried  away  by  the  soil  water;  the  same  is  true  of 
the  reverted  phosphates,  but  were  it  not  for  the  fact  that  the  soluble  form  is 
very  quickly  changed  to  the  reverted  condition  it  would  doubtless  be  more 
or  less  removed  by  drainage  water. 

In  general  it  can  be  said  that  soils  become  deficient  in  phosphoric  acid 
quicker  than  in  any  other  ingredient.  In  the  case  of  basaltic  soils  there  is 
often  a very  abundant  supply  of  insoluble  phosphates  in  the  form  of  apatite 
crystals  (calcium  phosphate. ) 

Bones. — These  are  used  extensively  as  a source  of  phosphoric  acid. 
The  usual  form  on  the  market  is  ground  bone  of  various  degrees  of  fineness— 
the  finer  the  better.  Bones  are  of  a double  value  as  they  contain  not  only 
phosphoric  acid,  but  also  potash  and  nitrogen.  They  also  occur  in  different 
conditions  as  stated  below. 


Raw  Bones  (of  animals)  consist  of  approximately; 

Phosphate  of  lime 

Carbonate  of  lime 

Animal  matter  (containing  Nitrogen,  4.00) 


50.00 

25.00 
25.00 


100.00 

Steamed  Bones  (animal  bones  which  have  been  steamed  to  extract  a part 
of  the  animal  matter  in  the  manufacture  of  glue,  etc.)  containing  approx- 


imately : 

Phosphate  of  lime 65.00 

Carbonate  of  lime 20.00 

Animal  matter  (containing  nitrogen) 15.00 


100.00 

Bone  Black — known  also  as  Animal  Black  and  Animal  Charcoal,  made  by 


heating  bones  in  closed  vessels — containing  approximately: 

Phosphate  of  lime 60.00 

Carbonate  of  lime 10.00 

Charcoal,  etc 30.00 


100.00 

Bone  Ash  (made  by  burning  bones)  containing  approximately: 

Phosphate  of  lime 75. 00 

Carbonate  of  lime,  etc 25,00 


100.00 
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Of  late  there  has  arisen  quite  a demand  for  bones  for  various  industrial 
uses  which  has  brought  about  a tendency  in  some  instances  to  adulterate  by 
the  use  of  coal  ash«s,  oyster  shells,  etc.  Bones  form  valuable  material  and 
even  those  small  amounts  which  occur  about  a farm  should  be  husbanded 
by  burying  them  in  / the  orchard  near  trees  where  they  will  decay. 
Other  ways  of  utilizing  them  are  by  burying  them  in  an  ash  or  manure 
heap  and  allowing  them  to  become  softened  before  putting  them  in  the 
earth. 

Dissolved  bone  {Bone  Supe? phosphate']  is  simply  raw  bone  or  bone 
ash  which  has  been  treated  with  sulfuric  acid  whereby  the  phosphoric 
acid  is  made  more  soluble.  Fertilizers  thus  prepared  are  commercially  known 
as  "'superphosphates." 

Rock  phosphate  {South  Carolina  Rock)  is  used  quite  extensively  in 
making  superphosphates  by  treatment  with  sulfuric  acid.  Unless  the 
rock  has  been  so  treated  the  phosphoric  acid  is  mostly  in  the  insoluble  form. 

Basic  or  Thomas  Slag  is  now  used  to  some  extent.  It  is  a waste  pro- 
duct in  the  manufacture  of  iron.  It  is  often  sold  under  the  name  of  'Odor- 
less phosphate."  It  usually  contains  about  50  per  cent  of  phosphate  of  lime. 

Indirect  Fertilizers. — The  most  important  substance  under  this 
head  is  Lime  in  one  or  more  of  its  foions.  It  is  the  oxygen 
compound  of  calcium,  calcium  oxid,  which  is  commonly  known  as  lime. 
It  is  probably  true  that  no  other  single  substance  has  been  so  much  used  on 
land  as  lime,  with  the  single  exception  of  stable  manure.  Lime  is  made 
by  burning  limestone,  and  it  is  this  burned  or  calcined  form  which  shou  d 
be  used  whenev’er  it  is  deemed  necessary.  It  has  a three-fold  action  as  a 
fertilizer: 

First.,  as  a direct  source  of  plant  food. 

Second,  rendering  available  inert  plant  food  in  the  soil. 

Third,  improving  the  texture  of  the  soil. 

While  a certain  amount  of  lime  is  essential  to  the  growth  of  plants  yet 
experience  has  shown  that  as  a direct  fertilizer  it  does  not  fulfill  all  that 
might  at  first  be  expected,  therefore  it  is  classed  as  an  indirect  fertilizer. 
It  is  in  the  second  action  that  lime  produces  the  greatest  chemical  effect. 
It  is  a strong  base,  and  therefore  tends  to  neutralize  any  acidity  of  the 
soil,  which  occurs  especially  in  wet  boggy  places,  rendering  the  soil 
“sour.”  It  facilitates  nitrification  and  decomposing  certain  insoluble  salts 
in  the  soil. 

In  many  cases  it  can  be  used  to  advantage  in  improving  the  texture  of 
soils.  This  is  especially  true  of  the  heavy  clays,  which  it  tends  to  pulver- 
ize and  lighten.  Used  on  peaty  or  adobe  soils,  it  will  tend  to  decrea.se  the 
organic  matter  b}’  causing  it  to  decompose  more  rapidly.  It  is  in  this  office 
that  lime  could  be  used  in  many  instances  by  the  Oregon  farmers  in  improv- 
ing the  clays  of  the  Willamette  Valley.  Tile  draining  and  lime,  I am  con- 
fident, would  furnish  to  the  State  a large  increa.se  of  available  land.  Care, 
however,  should  be  taken  to  supply  organic  matter  to  such  soils  after 
liniing  or  the  last  .state  will  be  worse  than  the  first,  for  it  is  a trite  and  true 
saying  that  “Lime  enriches  the  father  but  impoverishes  the  son.” 
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Qwsvm  {Calcium  Sulfate. \ — This  substance  has  been  a bone  of  con- 
tention, and  disputes  have  waxed  warm  and  loud  as  to  the  cause  of  its  ben- 
eficial action,  for  this  it  certainly  possesses.  It  is  largely  used  in  some 
parts  of  the  country  to  encourage  the  growth  of  clover.  One  writer  speaks 
of  the  use  of  this  substance,  commonly  called  “gypsum,”  as  follows: 
“There  is  reason  to  believe  that  gypsum  causes  the  decomposition  of  certain 
compounds  containing  potash,  whereby  it,  and  some  other  bases,  are  made 
available  for  the  use  of  crops — the  lime  taking  the  place  of  these  in  the 
compound  decomposed — the  sulfuric  acid  combining  with  them  to  form 
salts  soluble  in  water.  Admitting  this  to  be  the  action,  it  tends  to  impov- 
erish the  soils  to  an  extent  far  greater  than  is  brought  about  by  the  use  of 
most  other  manures.”*  It  has  been  pretty  conclusively  proven  that  a por- 
tion, if  not  all  of  the  above  reaction  take  place  in  the  case  of  black  “alkali” 
soils,  spots  of  which  are  not  of  unfrequent  occurrence  in  certain  parts  of  East- 
ern Oregon.  The  most  profitable  use  of  gypsum  would  doubtless  be  in 
such  cases.  In  California  it  has  been  conclusively  proven  that  it  is  a valua- 
ble remedy  in  such  “spots,”  and  when  followed  by  active  cultivation,  will, 
in  a large  measure  remedy  this  very  undesirable  condition.  The  use  of 
gypsum  together  with  underdrainage  and  irrigation  if  this  be  possible,  and 
a proper  selection  of  crops  will  cure  in  a comparatively  short  time  the  most 
of  this  hated  black  alkali. 

Gypsum  can  also  be  used  with  profit  to  aid  in  obtaining  a good  “stand” 
of  clover  on  the  farms  of  the  Willamette  Valley  to  the  cultivation  of  which 
crop  farmers  can  profitably  give  their  attention. 

The  great  cost  of  gypsum  at  present  will  not  permit  its  coming  into 
general  use,  but  there  may  be  cases  in  which  its  use  would  doubly  repay 
the  expense.  It  is  to  be  hoped  that  there  are  deposits  in  this  State  which 
will  soon  be  opened,  and.for  one  who  is  fortunate  enough  to  discover  it  in 
workable  quantities,  there  is  a rich  harvest  in  store.  It  has  been  reported 
from  Eastern  Oregon — the  very  part  of  the  State  in  which  it  could  be  used 
to  great  advantage — and  samples  of  excellent  quality  have  been  sent  to 
us  for  analysis,  but  so  far  we  have  not  been  able  to  verify  “the  find.” 

Sai,t,  {Sodium  Chlorid.) — Its  application  is  likely  to  be  useful  in  a lim- 
ited number  of  cases,  and  with  certain  crops.  It  is  usually  best  used  in  a 
compost.  It  has  a very  destructive  action  on  vegetation  if  applied  in  excess, 
and  should  be  used,  if  at  all,  with  great  care. 

Fertilizing  Material  Produced  on  the  Farm. 

It  is  not  our  purpose  to  deal  particularly  with  this  topic  at  this  time, 
but  to  issue  a special  bulletin  on  the  subject  later,  yet  there  is  one  phase  of 
the  matter  which  I deem  of  so  great  importance  that  I take  occasion  to 
touch  upon  it  now.  I refer  to  the  unnecessary  waste  of  valuable 
material,  which,  with  a little  care  and  forethought,  might  serve  as  a valuable 
fertilizing  material.  While  it  is  probably  impossible  to  utilize  all  the  straw 
produced  on  the  farm  without  burning,  yet  it  is  equally  true  that  every  far- 
mer could  use  much  more  than  he  does,  and  it  should  be  the  policy  to  use 
as  much  as  possible.  It  is  a wasteful  process  to  burn,  and  still  more  suicidal 

♦Bulletin  No.  19,  Ark.  Experiment  Station. 
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to  sell  it  from  the  farm  without  returning  anything  to  replace  it.  In  burn- 
ing the  straw  the  valuable  element  nitrogen  is  dissipated  in  the  air,  while  it 
would  serve  a valuable  office  in  the  soil.  If  the  straw  must  be  burned  it 
should  be  burned  hi  very  small  piles  instead  of  in  large  slacks,  as  is  so  often 
the  case,  so  that  the  ash  material  may  not  be  fused  and  form  insoluble  sili- 
cates, but  may  furnish  as  much  soluble  plant  food  as  possible. 

Wheat  and  oat  straw  remove  from  the  soil  the  following  amounts  of 
fertilizing  material  per  acre,  and  the  last  column  of  the  table  gives  the  value 
of  the  straw  from  an  acre  of  land  upon  this  basis. 

TABLE  II. 


RIND.  Potash  Phosphcric  Nitrogen  Value. 

in  pounds,  acid  in  lbs.  in  pounds. 

Wheat  straw I 31.62  I 12.75  1 28.05  I 

Oat  straw | 22.2?  | 5.50  | 13.86  | $3  91 


Therefore  reckoned  at  the  market  price  of  nitrogen  in  the  commercial 
forms  it  would  cost  to  replace  the  nitrogen  lost  by  burning  the  straw  pro- 
duced on  one  acre  of  ground  I5.61,  while  it  is  a frequent  occurrence  to  sell 
this  same  amount  for  not  more  than  $2.00.  Farmers  of  the  east  have  paid 
for  this  by  experience  dearly  bought,  and  the  time  is  not  far  distant,  when 
the  farmer  of  this  coast  will  realize  its  truth.  Relative  to  this  same  matter 
I quote  from  Mo.  Experiment  Station  Bulletin  No.  19. 

TABLE  III. 


Showing  the  value  of  plant  food  ( phosphoric  acid,  potash  and  nitrogen) 
removed  from  one  acre. 


Wheat,  kernels 

“ straw... 

7-29 

Clover 

I13.24 

$12.57 

I26.98 

Oats,  kernels  

“ straw 

% 3.81  Alfalfa : 

3-62 

Potatoes 

% 7.73 

I23.17 

1 7-07 

Corn,  kernels  

“ cobs  and  husks 

^ -96 

% 4.52 

Stalks 

|i9-3o 

$18.35. 

“To  take  care,  therefore,  of  straw  and  other  vegetable  refuse  and  return 
it  to  the  land  in  a proper  manner,  is  a matter  of  great  importance;  to  sell 
timothy,  clover,  and  alfalfa  as  such,  rather  than  to  feed  it  and  sell  it  as  flesh 
or  milk,  is  bad  policy  and  self-destruction.  To  value  a crop  simply  by  its 
market  price,  is  crude  and  unscientific.  The  price  which  the  farmer  pays 
for  it,  is  not  only  its  cost  of  production,  but  in  addition  to  it,  its  manurial 
value,  which  we  have  often  neglected,  and  which  the  conditions  of  the  case 
begin  now  to  force  upon  us  for  serious  consideration.” 

CONDITION  OF  OUR  FERTILIZER  MARKET. 

While  there  is  not  a large  consumption  of  fertilizers  in  this  State,  as 
compared  with  other  .states,  yet  the  demand  is  on  the  increa.se  and  the  busi- 
ness will  always  be  an  increasing  one.  The  fact  that  there  are  large  or- 
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chards  planted  in  onr  state  is  one  reason  wliy  the  fertilizer  question  will  be 
brought  forward  soon,  and  will  be  a question  of  importance  to  the  state. 
This  is  true  because  the  wear  to  which  the  soil  will  be  subjected  is  one- 
sided and  will  be  continuous.  At  present  there  is  no  law  of  any  force 
bearing  on  the  sale  of  fertilizers  in  this  state,  and  therefore  there  is  no  w^ay 
the  farmer  may,  know  what  he  is  purchasing,  except  to  rely  on  the  honesty 
of  the  dealer,  It  is  also  true  that  there  is  no  material  which  offers  a greater 
opportunity  for  adulteration  than  these  same  fertilizers.  While  the  Station 
has  made  analyses  of  most  of  the  fertilizers  offered  for  sale  in  the  state  yet 
it  cannot  guarantee  that  the  analysis  prifited  in  the  table  below  represents 
each  lot  sold ^ for  the  samples  sent  by  ['manufacturers  prove:  little  or 
nothing,  except  for  that  individual  sample,  so  that  although  the  analyses 
are  published  under  the  name  of  the  fertilizer,  we  cannot  guarantee  that 
another  sample  would  give  the  same  analysis  or  even  approximating  the 
same. 

Still  we  have  no  reason  to  question  the  integrity  of  any  dealer  in  this 
State.  Be  it  remembered^  however,  that  the  figures  given  in  this  bulletin 
are  not  in  any  sense  to  be  taken  as  representing  anything  beyond  the  individ- 
ual sample  analysed. 

The  State  should  have  enacted  an  adequate  fierlilizer  law  in  justice  not 
only  to  the  farmer,  but  to  the  manufacturers  themselves,  which  would  com- 
pel the  manufacturers  to  make  their  standard,  and  thereafter  hold  to  that 
standard.  This  is  done  in  other  states  and  should  be  done  here. 

At  pre.sent  the  purchaser  should  be  very  careful  to  deal  with  reputable 
firms  who  are  willing  to  guarantee  a certain  amount  of  fertilizing  ingredients. 

We  publish  below,  without  comment,  a statement  of  the  results  of  the 
analysis  of  certain  fertilizers  found  in  the  Oregon  marked. 

• TABLE  IV. 


Showing  analysis  of  fertilizers  sold  in  Oregon. 
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PHOSPHORIC  ACID. 

0 

c 

0 

*0 

« NAME  OF  FERTILIZER, 

o 

"rt 

Moisture. 

Soluble, 

Reverted. 

In.soluble. 

1 otal. 

1 

t 

jAvailable. 

Nitrogen. 

Equivalent 

,'\mmonia. 

Potash. 

u 

V 

p- 

V 

431  Complete  Fertilizer  for  light  Soil 

432  Webfoot  Hop  Grower 

433  Dried  Blood 

434  Muriate  of  Pota.sh 

6 64 

2.78  2 65 

8.19 

13.62  5.43 

2.65 

3.21 

3.49  $29.80 

8.67 

12.72 

2.15  8.23 

•50, 

2.94 

1 

13.32  10.38 

•50 

2,g6 
8. go 

2.50 

10.80 

4.07 

33-34 

.35.80 

.55-00 

43.S  Webfoot  Potato  Grower 

436  Sodium  Nitrate 

437  Kainite  

6.03 

4.90  3. II 
.19 

8.11 

16.16  8.05 

3.25 

8.08 

3.98 

10.68 

2.33 

34.10 

35-80 

20.80 

438  Fruit  and  Vine  Posphate 

6.19 

2.70  6.23 

7-07’ 

<6.00  8.93 

2.38 

2.90 

2.91 

32.14 

439  Vegetable  Fertilizer 

12.20 

3.36  3 61 

2.90 

9.96  6.97 

2.62 

3.18 

1.80 

31-44 

440  Fruit  Fertilizer 

15.79 

5.60  5.14 

4.10 

14.84: 10.74 

2.34 

2.84 

2.19 

32.48 

441  Webfoot  Potato  Grower 

7.11 

2.55  3-73 

1,21 

7.49  6.28 

2.20 

2.67 

4.65 

25  32 

442  Webfoot  Orange  Grower 

8.05 

2.84  2.82 

3-6 1 

9.27  5.66 

2.46 

2.99 

6.40 

28,66 

443  Webfoot  Complete  Fertilizer...... 

8.07 

2.20  5.20 

5-04 

12.74  7.70 

2.76 

3 55 

2.91 

31.24 

444  Complete  Fertilizer  for  Light  Soil 
415  Webfoot  Hop  Grower 

5-88 

4.05  3-34 

0.75 

8.16  7.41 

2.31 

2.80 

7-37 

3 1.88 

4.68 

6.99  1.08 

4.92 

12.99  8.07 

3.46 

4 20 

6.21 

39.02 

446  Webfoot  Vine  Grower 

7.30 

4.60  2.43 

3.20 

10.23  7.03 

4.85 

5.89 

5.24 

i 40.62 

448  Mineral  Fertilizer 

•97 

5.20  4.02 

3- 16 

12.38  9.22 

■65 

.79 

1.90 

18.00 

468  Fish  Guano 

9.91 

2.41  1. 00 

2.60 

6.01  3,41 

5.49 

665 

3.32 

32.96 

466  Bone  Meal  Fertilizer 

470  Odorless  Pho.sphate 

7.21 

9.60 

3.15  2.09  291 
1.86  1.86  12.68 

8.15  5-24 

16.40  3.72 

1.79 

2,17 

17.81 

13.92 

471  Grain  P'ertilizer 

7-. 57 

2.03  .84 

3.63 

6.50  2.87 

1 .84 

2.23 

2.34 

17.99 
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THE  CHEMICAL  VALUE  OF  A FERTILIZER, 

Each  of  the  three  essential  ingredients  of  a fertilizer  has  a commercial 
value,  and  the  worth  of  any  given  ingredient  may  be  stated  in  dollars  and 
cents.  These  values  are  estimated  from  the  essential  ingredients  in  the 
fertilizer,  and  they  express  the  commercial  value  based  upon  what  the  in- 
gredient would  cost  in  the  open  market  The  values  do  not  pretend  to 
express  the  agricultural  value,  which  would  of  course  be  represented  by 
the  profit  they  would  give  the  user,  which  would  be  a very  variable  quan- 
tity. The  price  upon  which  these  values  are  based  are  as  follows: 

Available  Phosphoric  acid,  per  pound cents. 


Insoluble  " “ “ “ 3 

Potash  from  Muriate 5^ 

Potash  from  Sulfate 7 

Nitrogen 20 


The  total  cost  of  a ton  of  fertilizer  (to  the  consumer)  is  made  up  of 
three  elements:  ist  the  cost  of  material  mixed;  2d.  the  cost  of  mixing;  3d. 
the  cost  of  transportation,  storage,  etc.,  but  the  valuation  takes  into  account 
only  the  first  of  these  elements. 

To  figure  the  commercial  value  of  a fertilizer,  multiply  the  price  of 
each  ingredient  by  the  number  representing  its  per  cent  in  the  fertilizer,  add 
together  these  results  and  the  sum  will  represent  the  value  in  cents  of  the 
fertilizing  material  in  100  lbs.  of  fertilizer.  Multiply  the  sum  by  20  and  the 
product  will  be  the  value  in  cents  of  one  ton  of  the  fertilizer. 

Example-. — A fertilizer  was  found  to  contain  7 per  cent  available 
phosphoric  acid;  3 per  cent  nitrogen;  and  4 per  cent  potash. 

(I)  Phosphoric, acid 7x8)^  59.5 

(2I  Nitrogen 3x20  60.0 

(3)  Potash *. 4^5 H 22  o 

(4)  Value  of  100  pounds 141  5 

(5)  Value  of  2000  lbs,  one  ton,  141.5x20=2830  cents,  or  ^28.30,  to  which 
should  be  added  about  $3.00  for  bagging,  etc. 

In  some  cases  there  is  a guaranteed  amount  of  ammonia  instead  of  ni- 
trogen, in  which  case  the  number  representing  the  ammonia  should  be  mul- 
tipled  by  the  decimal,  .8235  before  applying  the  above  calculation.  Again, 
the  amount  of  potassium  chlorid  (or  muriate')  may  be  guaranteed  instead 
of  actual  potash.  In  such  a case  the  amount  of  the  chlorid  should  be  first 
multiplied  by  .6318  to  obtain  the  actual  potash.  To  convert  from  the  sul- 
fate to  actual  potash  it  is  necessary  to  multiply  by  .5404. 

The  Needs  of  Oregon  Soils. 

In  the  first  place  let  it  be  remembered  that  the  value  of  a mere  chemi- 
cal analysis  of  a soil  is  at  most  doubtful.  An  analysis  of  a soil  reveals 
what  and  how  much  of  a given  ingredient  is  present  in  a soil  it  does  not 
show  how  much  of  the  plant  food  is  available.  There  is,  however,  more  or 
less  value  attached  to  investigations  of  so-called  “virgin  soil,”  and  an  accu- 
mulated number  of  analyses  on  this  class  of  soils  gives  very  valuable  data 
upon  which  to  base  a judgement  of  probable  success  or  failure.  This  mat- 
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ter  has  been  more  fully  discussed  in  Bulletin  No.  21,  to  which  the  reader  is 
referred.  In  all  cases  chemical  analysis  should  be  followed  by  careful  field 
tests,  and  in  this  way  any  one  may  become  familiar  with  the  individual 
needs  of  his  soil.  Experiments  in  the  field  have  been  very  limited  in  this 
State,  yet  based  upon  the  ordinary  methods  of  judging  deficiency  of  plant 
food  in  soils,  chemical  analysis  of  a large  number  of  soils  seems  to  indicate 
a limited  amount  of  potash  in  the  Willamette  Valley  soils,  and  this  would 
doubtless  be  the  first  ingredient  needed  on  the  lowland,  and  the  higher  land 
seems  to  point  toward  a need  of  phosphoric  acid.  These  results  must  how- 
ever, be  taken  as  only  indicative,  although  these  chemical  results  have  been 
verified  in  instances  where  the  experiment  has  been  tried.  The  loams  of 
Clackamas  county  have  shown  a good  supply  of  potash,  and  a number  of 
Lane  county  soils  have  shown  a high  content  of  phosphoric  acid. 

There  is  a common  idea  abroad  that  our  soils  are  deficient  in  lime,  yet 
the  analysis  of  a large  number  of  soils  has  not  shown  that  to  be  true.  The 
soils  of  the  Willamette  Valley  possesses  in  nearly  all  instances  a fair  amount 
of  lime  and  on  passing  into  Eastern  Oregon  the  lime  content  is  nearly 
doubled.  In  general  potash  is  to  be  the  first  element  to  be  suspected 
as  being  deficient  on  the  lowlands  of  the  Willamette  Valley  and  phosphoric 
acid  on  the  uplands.  It  should  also  be  said  that  the  uplands  are  not  in  all 
cases  well  supplied  with  nitrogen,  which  is  very  essential  to  fruit  produc- 
tion. The  red  hill  lands  possess  a great  power  to  absorb  this  element  and 
ammonia  and  are  naturally  excellent  fruit  lands,  yet  when  the  fruit  begins 
to  shrink  in  size  this  element  should  be  supplied.  On  the  lower  lands  there 
is  a greater  supply  of  humus  which  is  a very  fair  measure  of  nitrogen  and 
when  these  soils  are  well  drained  they  are  likely  to  possess  great  capacity 
for  production  if  potash  is  supplied.  The  conditions  are  so  varied  however, 
that,  in  order  for  any  farmer  or  gardener  to  decide  positively  what  kind  of 
fertilizer  will  be  best  for  him  to  use,  it  will  be  necessary  for  him  to  do  some 
special  experimenting.  It  is  not  best  in  all  cases  to  select  a complete  fer- 
tilizer for  often  a portion  of  the  material  is  not  needed  at  all  and  the  farm- 
er may  be  ''‘carrying  coal  to  Newcastle." 

There  is  one  thing  that  should  be  said  relative  to  many  of  the  valley 
lands,  viz:  that  for  lasting  benefit  in  increased  return  and  ease  of  handling 
careful  attention  would  best  be  given  to  the  physical  condition  by  proper  tile 
draining  before  turning  attention  to  fertilizers,  for  in  many  instances  the 
improvment  of  these  conditions  will  be  all  that  is  necessar}’-  for  some  time 
to  come. 

Of  the  soils  of  Eastern  Oregon  but  a limited  number  o analyses  have 
been  made,  but  acting  upon  experience  in  other  states  having  similar  cli- 
matic conditions  and  taking  into  account  the  origin  of  the  soils  of  that 
part  of  the  state  we  can  say  that  the  basaltic  rocks  would  naturally  pro- 
duce a soil  well  supplied  with  phosphoric  acid,  and  from  this  reason  it  will 
doubtless  be  found  that  when  the  soils  fail  it  will  be  rather  on  the 
side  of  potash  than  phosphoric  acid. 

We  trust  that  the  matters  discussed  in  these  pages  will  prove  of  benefit 
to  the  farmer  in  not  only  paving  the  way  for  a better  understanding  of  the 
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principles  of  agricultural  chemisiry,  but  also  in  calling  attention  to  some 
sources  of  waste  in  the  economy  of  the  farm.  For  reference  we  insert 
some  tables  which  will  prove  of  value  to  those  who  consult  them  with  an 
earnest  desire  to  understand  the  more  modern  practice  of  agriculture. 

TABLE  V. 


Compiled  Analyses  of  Commercial  Fertilizmg  Material. 


SUBSTANCK 

Moisture 

S 

be 

0 

Potash 

Available  ^ 

0 

tfl 

3* 

Insoluble  0 

o' 
> 

Total  2. 

Value  per  ton 

1 

Materials  containing  phosphates. 

Apatite 

36.08  I14.43 

Bone  ash 

7.00 

35.89 

14.35 

Bone  black 

4.60 

28.28 

II. 31 

Bone  black  (dissolved) 

16.70 

0.30  17 'OO 

21.84 

Bone  meal 

7-47 

4.12 

8.28 

15.22  23.50 

40.56 

Bone  meal  (dissolved) 

2.60 

T3.53 

4.07  17.60 

30.27 

Peruvian  guano 

14.81 

! 7-85 

2.61 

8.36 

6.90  15.26 

39.21 

S.  Carolina  rock,  ground 

1.50 

0.60 

27.43  28.03 

11.69 

S.  “ “ dissolved 

11.60 

3.60  15.20 

16.52 

Basic  Slag 

1 • 

' 21.37 

8.55 

Material  co7itaining  potassium. 

Carnallite 

13.68 

12.31 

Kainite 

3.20 

13.54 

29.92 

Muriate  of  potash 

2.00 

52.46 

47.20 

Nitrate  of  potash 

1.93 

13.09 

45.19 

81.25 

Spent  tan  bark  ashes 

6.31 

2.04 

: 1. 61 

3.85 

Sulfate  of  potash ' 

' 1.25 

38.60 

42.46 

Wood  ashes,  unleached 

12.00 

5.50 

1.85 

7.90 

“ “ leached 

1. 10 

1 1 1 .40 

2.61 

Material  containing  nitrogen. 

Azotin 

5.88 

11.33 

■ 3.43 

43.09 

Cotton  seed  meal 

6.80 

6.66 

1.62 

1.45 

25.20 

Dried  blood 

12.50 

10.52 

i 

1. 91 

38.73 

Dried  fish 

12.75 

7.25 

0.45 

3.05, 

5.20  8.25 

34.12 

Horn  and  hoof  waste 

10. 17 

13.25 

1 

1.83 

20.38 

Meat  scrap 

12.09 

10.44 

1 

2.07 

38.61 

Nitrate  of  soda 

16.47 

51.05 

Sulfate  of  ammonia 

1. 00 

20.50 

69.70 

Tankage 

13.20 

6.82 

5.02 

6.23  11.25 

31.71 

Wool  waste 

9.27 

5.64 

1.30 

0.29 

9.62 
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CATTLE  FEEDING. 

BY  H.  T.  FRENCH. 

The  scibjecl;  of  stall  feeding  cattle  is  qn’te  a new  one  in  the- 
live  stock  industry  of  this  state,  and  especially  in  the  Wilk.in- 
ette  valley.  Where  so  little  corn  is  grown,  and  where  such  lux- 
uriant pastures  prevailed  as>  did  at  one  time  exist  in  this  valle>\ 
and  are  found  even  now  in  favored  locations,  it  is  not  strange 
that  little  attention  was  given  to  this  matter.  But  the  conditions 
have  changed  in  the  p^.st  few  years.  Grain  no  longer  pays  a 
large  profit  when  sold  in  the  measure^  and  the  natural  pastures 
are  less  productive  than  they  once  were.  Low  prices  for  beef 
cattle,  and  little  discrimination  on  the  part  of  the  buyer  l:»etween 
good  and  poor  beef,  have  had  a marked  influence  hi  keeping 
people  from  stall  feeding  cattle.  Another  very  fertile  came  is 
found  in  the  vast  ranges  of  public  domain  which  supported  stock 
in  large  numbers  at  little  expense.  These  almc.st  limitless  public 
pastures  do  not  now  exist  hence  there  will  be  a growing  demand 
for  a more  intensive  .system  of  feeding  stock.  May  it  not  be 
safely  predicted  that  cattle  are  entering  upon  an  era  of  greater 
demand  and  consequently  better  prices?  Every  thing  seems  to 
point  in  this  direction. 

It  was  with  a view  of  throwing  some  light  upon  the  subject 
of  cattle  feeding  that  the  following  experiments  were  undertaken. 
The  re.sults  are  not  wholly  sati.sfactory,  yet  the}'  will  suggest 
some  valuable  points  perhaps,  and  serve  as  a guide  to  future 
work  along  this  line. 

The  object^.  of  the  experiment  were:  first,  to  test  the  value 
of  grain  and  cc>ar.se  products  which  can  be  grown  upon  the  farms 
of  a large  portion  of  Oregon;  .second,  to  show  if  possible  that  it 
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is  Trot  profitable  to  sell  animals  only  partially  prepared  for  the 
market,  and  at  a time  when  the  market  is  over  rim  with  stock 
from  the  range. 

It  has  been  onr  observation  during  the  past  six  years  that 
‘Cattle  are  very  low  in  the  fall  and  early  winter,  consequently  this 
is  not  the  time  to  selfi  if  we  can  keep  the  animals  two  or  three 
months  longer  and  not  loose  money  b}'  the  operation. 

With  these  two  chjects  in  view  six  grade  Polled  Angus  cat- 
tle were  purchased,  five  steers  and  a spayed  heifer.  Four  of  the 
steers  were  used  in  the  experimental  feeding  here  recorded. 

The  cattle  were  ver}^  wild  when  purcha.sed,  and  it  required 
a month  or  six  weeks  to  get  them  accustomed  to  their  Surround- 
ings. They  were  put  with  the  herd  the  fir.st  of  October,  and 
driven  to  the  barn  every  night  for  a month  before  any  attempt 
was  made  to  place  them  in  stalls.  No  grain  was  fed  during  this 
time.  November  first  the  animals  were  secured  by  a chain  tie 
about  the  neck.  This  is  called  the  German  tie.  The  chain  is 
secured  by  a rod  which  passes  through  a ring  at  the  end  of  the 
ehain,  and  is  bolted  to  the  side  of  the  Stall.  By  this  means  the 
animal  is  secure!}"  tied  and  yet  has  more  freedom  than  the  Stan- 
'chion  gives. 

The  animals  were  kept  here  for  a few  days,  and  water  and 
food  carried  to  them  three  times  a day.  They  were  then  releas- 
ed during  the  day  and  again  tied  at  night.  This  was  continued 
until  the  :feeding  experiments  began  December  6th,  Wlien  the 
animals  were  kept  up  all  the  time  and  only  led  out  to  be 
weighed  every  two  weeks. 

The  feed  was  weighed  out  to  them  three  times  daily  and 
water  was  given  to  them  in  the  stall. 

1 have  written  this  in  detail  to  show  how  much  care 
must  be  taken  if  the  animals  are  induced  to  take  on  flesh  rapid- 
ly. The  first,  last  and  all  the  time  object,  must  be  to  make  the 
animals  contented  and  quiet.  Before  a month  had  past  nearly 
every  animal  would  eat  from  the  hand  of  the  one  who  fed  them. 

Would  it  not  have  been  better  to  have  given  the  cattle  more 
exercise?  This  qiie.stion  is  often  asked,  and  we  will  say  that 
there  is  more  danger  of  such  cattle  taking  too  much  exercise,  if 
given  an  o])portnnity,  than  there  is  of  not  getting  enough.  If 
properly  fed  and  watered  there  is  no  injury  from  kee])ing  them 
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in  close  quarters.  The  animals  were  about  two  \'ears  and  nine 
months  old  when  the  feeding  began. 

In  the  case  of  the  first  two,  Tommy  and  Tobe,  the  feeding 
began  Dec.  6th.  These  two  were  fed  chopped  wheat  for  a grain 
ration,  and  clover  hay  and  corn  silage  for  coarse  feed.  The 
grain  was  divided  into  three  feeds,  and  fed  with  clover  ha}’  in  the 
morning,  with  silage  at  noon  and,  with  clover  ha}’  at  evening. 
The  grain  was  mixed  with  the  coarse  feed.  Much  stress  was 
placed  upon  feeding  the  animals  regularly.  The  benefits  of  this 
are  well  understood  and  need  no  further  discussion. 

The  first  two  steers.  Tommy  and  Tobe,  were  fed  chopped 
wheat  alone,  except  during  the  last  two  weeks  they  were  given 
a little  oil  meal.  On  the  whole,  I do  not  think  that  chopped 
wheat  is  as  good  a ration  a's  a mixture  of  wheat,  oats,  and  bran. 

The  second  two  steers  were  fed  a mixture  of  equal  parts 
by  weight,  of  these  grains,  and  the  results  are  a little  more 
satisfactory.  The  animals  appeared  to  relish  their  feed  better. 
It  is  quite  as  important  to  know  what  is  71^7/  a profitable 
grain  ration  as  to  know  the  best,  hence  the  results  of  feeding 
wheat  alone  are  not  without  some  value. 

The  feeding  of  the  second  two  steers  was  not  begun  until  a 
month  later  than  the  first  two,  owing  to  the  fact  that  they  were 
not  fully  reconciled  to  their  quarters.  The  coarse  feed  consisted 
of  clover  hay,  cut  with  a feed  cutter,  corn  silage  and  vetch  hay. 
The  vetch  hay  was  fed  only  to  Silas  one  of  the  steers  in  lot  2. 
This  was  substituted  in  the  place  of  the  clover,  for  the 
purpose  of  comparing  the  two  substances  for  feeding  pur- 
poses. The  vetch  hay  was  made  from  the  winter  variety  cut 
during,  July,  and  carefully  cured  the  same  as  clover  hay.  This 
part  of  the  experiment  will  be  interesting  to  many  who  are  now 
experimenting  in  raising  this  plant.  Our  experiments  do 
not  prove  it  to  be  superior  to  clover;  but  it  is  eaten  very  readily 
and  gives  satifactory  results.  It  is  certainly  worthy  of  a place 
among  the  hay  crops  for  Western  Oregon.  The  corn  silage  was 
a v’ery  good  sample,  made  from  yellow  dent  corn  just  past  the 
. roasting  stage.  The  corn  was  grown  on  summer  fallow.  It 
was  stored  in  the  silo  the  first  of  October. 

This  method  has  an  important  bearing  upon  the  feeding  of 
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stock.  If  the  summer  fallows  of  Oregon  could  be  made  to  pro- 
duce a crop,  and  thereby  pay  for  the  cultivation  which  they 
ought  to  receive,  it  would  be  a very  economical  method  of  pro- 
ducing food  for  stock.  Not  only  is  it  better  for  the  half  starved 
cattle,  but  it  will  assist  in  increasing  the  production  of  grain  as 
well.  The  constant  cultivation  which  the  corn  needs,  together 
with  the  shading  of  the  ground,  has  a very  beneficial  effect  upon 
the  fertility  of  the  soil. 

results. 

By  consulting  the  table  in  the  summary  it  will  be  seen  that 
the  .steers.  Tommy  and  Tobe,  ate  2308 pounds  of  chopped 
wheat  which  at  $13.00  per  ton  amounts  to  $15.00.  They  also 
consumed  1737  pounds  of  hay  valued  at  $5.00  per  ton  or  $4.34; 
corn  silage,  4076  lbs.  at  $1.50  per  ton,  cost  of  raising  and  placing 
in  the  silo  or  $3.  00;  100  pounds  of  roots  at  25  cents  per  cwt.; 
and  [9  pounds  of  oil  meal  at  cents  per  pound.  This  makes 
the  total  cost  of  feed  from  December  6th  to  March  28th,  $22.83. 
Total  gain,  live  weight,  during  this  time  was  435  pounds  or  an 
average  cost  per  pound  of  gain  of  5.25  cents.  This  at  first 
thought  would  preclude  any  ehance  for  profit,  but  there  is 
another  side  to  the  question.  The  steers  cost  $30.00  or  if  cents 
per  pound.  If  we  charge  the  steers  up  with  first  cost  $30.00, 
plus  $22.83  feed,  we  have  $52.83.  The  steers  were  sold  to  a 
local  butcher  for  2%  cents  per  pound  live  weight,  or  $58.57. 
This  leaves  a net  profit  of  $5.74,  not  counting  the  labor  which  is 
fully  balanced  by  the  value  of  the  manure.  The  matter  of  keep- 
ing the  fertilizing  material  upon  the  farm  is  a very  important 
consideration.  In  feeding  animals  very  little  of  the  fertilizing 
elements  are  lost  from  the  farm;  for  only  a small  amount  is  re- 
quired in  the  production  of  the  ??nimal  product. 

If  there  is  realized  enough  to  pay  for  the  food  consumed, 
the  manure  will  balance  the  labor  account,  and  leave  the  farm 
more  productive  than  before.  This  problem  of  furnishing  farm- 
yard manure  has  not  received  as  much  attention  throughout  our 
state,  as  it  should,  and  in  fact,  must  receive,  before  the  farms 
will  again  bring  the  bountiful  harvests  they  once  yielded. 

There  is  another  consideration  which  is  an  important  one, 
and  that  is,  the  stock  raiser  sells  his  .stock  in  the  fall  at  a sac- 
rifice, because  the  food  supply  on  his  farm  will  not  warrant  stall 
feeding.  The  price  of  beef  has  been  .so  low,  there  has  not  been 
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much  inducement,  but  beef  will  invariably  sell  for 

to  2 cents  per  pound  more  in  the  spring  than  in  the  fall, 
lienee,  if  the  animals  will  pa}^  for  their  feed,  which  they  will, 
with  beef  at  3^2  cents  per  pound,  counting  the  profits  which 
arise  from  the  increased  price  per  pound  for  the  original  weight 
of  the  cattle. 

In  the  experiments  with  the  .^teers  fed  on  the  m’xtnre  of 
grain  the  results  are  a little  more  favorable.  These  steers  were 
fed  on  equal  parts  by  weight  of  chopped  wheat,  oats  and  bran. 
Vetch  ha^^  was  fed  from  January  3d.  to  February  14th  to  Silas 
and  clover  was  fed  the  remainder  of  the  period,  and  the  vetch 
was  fed  to  Beecher  in  place  of  the  clover  hay.  Corn  silage  was 
fed  to  both  the  whole  time.  Other  conditions  were  the  same  as 
in  the  first  two  animals.  Silas  consumed  1158  lbs.  of  grain, 
worth  $5.  57;  710  lbs.  of  hay,  worth  $1.77;  1596  lbs.  of  corn  si- 
lage, worth  $i.i2,  and  9J  lbs.  of  oil  meal  worth  12  cents.  Total 
cost  of  food  $8.  58. 

Gain  in  live  weight,  180  lbs.  at  2J  cents,  $4.95.  Add  to 
this  the  increased  value  of  the  original  weight  one  cent  per 
pound,  or  $9.65  gives  $14.60.  Subtract  the  value  of  food  con- 
sumed leaves  $6.02  profit  over  cost  price  and  expense.  Average 
gain  per  day  was  2.2.?  lbs. 

Beecher  consumed  888  J2  lbs.  of  grain  costing  $5. 17,  480  lbs. 
hay,  worth  $1.20,  1886  lbs.  silage  worth  $1.41,  and  oil  meal  12 
cents.  Total  cost  of  food  $6.90. 

Gain  in  live  weight  195  lbs.  at  2^  cents  per  pound  $5.36 
add  the  increased  value  of  the  original  weight  at  one  cent*  per 
pound  $9.40  gives  $14.76.  Subtract  the  value  of  food  consumed 
leaves  $7.86  net  profit.  Gain  per  day  2.40  lbs. 

There  was  no  perceptible  difference  in  the  results  between 
feeding  the  vetch  and  clover,  except  in  the  fact  that  the  .second 
.steer  Beecher  did  not  relish  the  vetch  as  well  as  Silas. 

The  animals  were  .sold  to  a local  butcher  who  weighed  the 
carca.sses  carefully,  .showing  a dre.ssed  weight  of  59  per  cent. 
While  this  is  not  high  it  speaks  well  for  the  breed  and  shows 
that  the  animals  were  fairly  well  matured. 

The  beef  was  nicely  marbled  and  of  excellent  color. 
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CONCLUSIONS. 

1.  While  the  results  are  not  wholly  satisfactory,  they  will 
assist  in  determining  the  line  of  future  work. 

2.  The  gains  per  day  will  compare  favorabl}^  with  those 
made  by  feeding  corn  meal. 

3.  That  animals  can  be  well  matured  at  three  years  of  age 
by  feeding  such  grains  as  wheat,  oats,  and  bran. 

4.  That  it  is  not  economy  to  sell  steers  in  the  fall  at  a re- 
duced price,  even  at  the  present  low  price  for  stall  fed  beef. 

5.  With  a reasonable  price  tor  stall  fed  beef,  the  results  in- 
dicate that  there  may  be  as  good  returns  realized  here  as  in 
localities  where  corn  is  used  as  a principle  grain  food. 

It  is  the  intention  of  the  Agricultural  department  to  con- 
tinue these  experiments,  believing  that  the  matter  of  stall  feed- 
ing is  a very  important  one,  both  in  its  relations  to  the  dair}’, 
and  in  the  production  of  beef. 

The  cut  of  beef  shown  on  page  82,  is  one  taken  from  a 
Polled  Angus  heifer  sold  off  the  farm  at  three  years  of  age,  and 
whose  gross  weight  was  1637  pounds. 

Mr.  C.  D.  Thompson,  farm  foreman,  had  charge  of  the 
feeding. 

SUMMARY. 

Tommy.  Tobe.  Silas.  Beecher, 

lbs.  lbs.  tbs.  lbs. 

Weight  December  6 84c*  Dc.  6 855  Jan.  3 965  Jan.  3 940 


“ March  28 1070  1060  1145  1135 

Total  gain 230  205  180  195 

Total  grain usoji  959  888 

Total  hay 855)4  881^  710  480 

Silage 2036  2040  1596  1886 

Roots 100 

Oil  meal 9)4  9)4  9)4  9)4 

Average  daily  gain 2.11  1.88  2.22  2.40 


Grain  per  pound  of  gain  5.00  5.64  5.33  4.56 
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WORK  WITH  A COMBINED  FUNGICIDE  AND 
> . INSECTICIDE  IN  1894-’95. 

' F.  L.  WASHBURN. 

It  come  to  be  regarded  as  a fact  among  station  workers- throughout 
a part  of  the  United  States  that  Bordeaux  Mixture  is  the  best  remedy  for 
the  fungus  known  3,s  ’’Apple  Scab“  (Fusicladium  dendriticum)  occuring  on 
apple  and  pear,  and  that,  when  properly  combined  yvith  paris  green,  it,  at 
the  same  time  checks  the  ravages  of  the  Codling  Moth  and  of  all  mandib- 
-ulate  insects  attacking  trees  upon  which  it  is  used.  It  has  not  been  known 
in  Oregon,  however,  just  how  many  sprayings  were  necessary,  and  how 
early  and  late  they  should  be  applied.  It  was  for  the  purpose  of  determin- 
ing these  points  that,  in  1894  the  Botanist,  Prof.,  Craig,  and  the  Entomolo- 
gist, began  a series  of  experiments  which  have  been  continued  in  1895,  and 
at  date  of  writing,  Aug.  15,  1895,  are  far  enough  along  to  warrant  a partial 
report  at  least  which.will  be  appreciated  by  fruit-growers.  In  asmuch  as 
the  principal  part  of  this  work  belongs  to  the  Botanist  an  apology  is  due 
the  reader  for  the  presentation  of  the  results  by  the  Entomologist.  A re- 
port of  the  work  is  called  for,  however,  and  the  Botanist  having  resigned, 
the  task  devolves  upon  the  Entomologist.  Were  Prof.  Craig  reporting,  his 
remarks  would  probably  be  much  more  full. and  explicit  than  my'own,  and 
he  might  differ  with  me  011  various  points. 

Togo  into  details  regarding  the  work  is  not  advisable;  the'  results  at- 
tained can  be  given  in  a brief  and  serviceable  form,  without  entering  into 
particulars.  - o . ' ' ^ ’ 

It  should  be  borne  in  mind  that  where  only  a few  trees  in  a?i  orchard 
aye  sprayed  and  others  left  as  checks,  an  experiment  cannot  be  as  conclusive 
as  if  the  entire  orchard  were  sprayed.  In  the  experiment  under  discussion 
sufficient  money  was  rfot  allowed  to  spray  the  entire  orchard  of  about  one 
hundred  and  twenty  trees,  and  from  fifteen  to  twenty  only,  were  used  the 
others  serving  as  checks.  Both  the  Botanist  and  Entomologist  felt  that  no 
decisive  report  on  last  year’s  work  could  be  given,  yet  certain  points  were 
brought  out  which  are  worth  commentihg  on,  viz: 

One  pound  of  IXL  in  five  gallons  of  water  will  kill  all  oyster  shell 
scale  or  apple  bark  louse  (Mytilaspis  pomorum)  with  which  it  comes  in 
contact. 

Bordeaux  Mixture  (6  lbs.  of  Blue  Vitrol,  6 lbs.  of  Uime,  22  gals  of 
water)  will  do  the  same,  as  will  also  American  concentrated  lye,  one  lb  to 
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five  gallons  of  water.  This  strength  of  lye  was  used  in  March  with  very 
good  effect. 

Old  trees  should  have  scaly  bark  on  trunk  and  branches  scraped  off, 
otherwise  scale  which  might  be  killed  by  the  above  washes,  and  insect  eggs 
which  should  be  destroyed,  are  not  reached.  This  was  very  clearly  demon- 
strated. 

Results  in  1895. 

Trees  sprayed  with  Bordeaux  for  the  first  time  Mar.  29,  and  again  May 
18,  make  a far  better  showing  than  those  left  until  later  and  sprayed  for  the 
first  time  May  18,  and  again  June  6.  This  was  noticed  in  every  case  and 
offers  proof  of  the  value  of  early  spraying  and  the  inefficiency  of  late 
spraying.  Later  spraying  may,  to  a greater  or  less  extent  check  the  growi;h 
and  spread  of  the  fungus,  but  the  effect  is  not  very  marked  and  some  obser- 
vers affirm  that  late  sprayings  have  no  effect  whatever.  It  should  be  borne 
in  mind  that  this  parasitic  growth  sends  little  projections  into  the  apple  or 
pear  under  the  skin  and  when  this  has  taken  place  no  wash  on  the  surface 
of  the  fruit  can  reach  it. 

In  a general  survey  of  the  orchard  one  finds  some  unsprayed  trees,  left 
as  checks,  quite  free  from  scab.  This  is  true  from  the  fact  that  some  vari- 
eties of  apples  are  more  resistant  than  others.  The  same  is  true  of  many 
pears.  Bartletts  for  instance,  are,  as  a rule,  less  liable  to  suffer,  other  things 
being  equal  than  some  other  kinds.  Careful  examination  of  the  orchard, 
however,  Aug.  10,  shows  that  trees  which  were  sprayed  for  the  first  time 
Mar.  28,  and  again  May  18,  are  yielding  large  quantities  of  sound  hand- 
some fruit,  while  the  check  trees,  with  the  few  exceptions  noted,  are  uni- 
versally scabby.  It  is  further  to  be  noted  that  the  age  and  thriftiness  of  a 
tree  has  much  to  do  with  its  condition  as  regards  scab.  For  instance,  a 
young  vigorous  Bartlett  made  a much  better  showing,  though  unsprayed, 
than  a sprayed  tree  of  the  same  variety  which  was  much  older,  and  which, 
for  a Bartlett,  was  very  scabby. 

Sprayed  trees  show  less  mildew  than  unsprayed  trees. 

One  tree,  badly  infested  with  branch  forming  Woolly  Aphis,  was  treat- 
ed, July  3,  with  special  reference  to  this  pest,  the  colonies  being  sprayed 
thoroughly  with  Bordeaux.  On  Aug.  10,  there  was  no  woolly  aphis  on 
the  tree. 

A third  spraying,  June  6,  with  Paris  Green  added,  did  not  show  any 
better  results  than  when  only  two  sprayings  were  applied  (March  29, 
and  May  18.  • 

Since,  therefore,  the  last  spraying  would  occur  before  the  time  for 
using  preventatives  against  the  Codling  Moth,  it  would  seem  that  it  is  of  no 
especial  advantage  to  combine  paris  green  with  the  Bordeaux  Mixture,  but 
that  the  Codling  Moth  must  be  attacked  later,  by  itself.  The  presence  of 
the  paris  green,  however,  in  the  Bordeaux  early  in  the  season,  in  no  way 
detracts  from  the  effectiveness  of  the  latter,  nor  does  the  Bordeaux  interfere 
with  the  working  of  the  poison.  I'urthermore,  Tent  Caterpillars  begin 
their  work  quite  early,  in  May,  and  call  for  application  of  some  kind  of 
])0’son. 

Recommeni).\tiux.s. — Scrajje  old  trees  in  winter.  Use  i lb.  of  Amer- 
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ican  Concentrated  Lye  in  5 gals,  of  water  twice  during  the  winter  season, 
once  in  January  and  again  in  February.  This  kills  moss,  green  and  woolly 
aphis,  scale  insects,  all  fungous  growths  etc.  Lye  is  a disagreeable  spray 
to  handle,  and  one  should  avoid  getting  it  on  hands  or  face  or  in  one’s 
eyes.  All  traces  of  it  should  be  removed  from  pump  and  hose  after  use. 
The  lime,  sulphur,  and  salt  wash,  which  has  recommended  itself  among  all 
orchardists,  is,  on  many  accounts,  preferable  and  is  a most  excellent  wash. 

Recipe  for  eime,  sulphur,  and  salt  wash. — (a)  Boil  10  lbs.  of  lime 
and  20  lbs.  of  sulphur  in  20  gals,  of  water  until  all  the  sulphur  is  dissolved, 
(b)  Mix  15  lbs.  of  salt  and  15  lbs.  of  lime  and  add  enough  water  to  make 
60  gallons.  Fnite  the  two  mixtures.  Mix  well  and  strain  through  burlap. 
Spray  affected  trees  with  the  solution,  warming  to  about  blood  heat.  A 
nozzle  with  a large  orifice  should  be  used,  otherwise  it  will  clog  the  aper- 
ture. This  wash  is  to  be  used  only  before  the  buds  have  begun  to  swell. 

Both  of  these  washes  are  for  winter  use  when  the  buds  are  dormant. 
In  March,  or  as  soon  as  the  buds  begin  to  swell  use  the  Bordeaux  Mixture 
(6  lbs.  of  Blue  Vitrol,  6 lbs.  of  lime  and  30  gals,  of  water). 

Recipe  for  Bordeaux  mixture. — Made  and  used  at  different  degrees 
of  strength  at  different  seasons  and  under  different  circumstances.  The 
following  is  a very  good  general  recipe:  Sulphate  of  Copper  (blue  vitrol) 

6 lbs.,  quick  lime,  6 lbs.,  water,  30  gallons.  Dissolve  the  vitrol  in  a wood- 
en or  earthen  vessel;  slack  the  lime  and  add  it  to  the  blue  vitrol,  straining 
through  burlap.  Add  enough  water  to  make  30  gals,  of  the  mixture.  Re- 
peat this  three  or  four  weeks  later  when  the  leaves  are  “the  size  of  a 
mouse’s  ear”  using  45  gals,  of  water  to  the  same  proportion  of  copper  sul- 
phate and  lime.  A third  spraying  might  be  given  later,  using  the  same 
proportions,  but  from  this  year’s  results  the  third  spraying  would  seem  un- 
necessary. 

Should  a third  spraying  with  Bordeaux  be  given  in  June  add  Paris  Green 
in  the  proportions  of  i lb.  to  160  gals,  of  the  mixture,  the  lime  allowing  of 
more  paris  green  in  a given  quantity  of  water. 

Codling  Moth  does  not  call  for  treatment  until  June  6,  to  June  12,  in 
ordinary  seasons  at  which  time  the  following  spray  should  be  applied:  i lb. 
of  Paris  Green  in  300  gals,  of  water  in  which  water  has  been  dissolved 
about  20  lbs.  of  soap.  Repeat  about  the  first  of  July  and  on  late  apples. 
Baldwins,  for  instance,  make  two  more. applications,  one  late  in  July  and 
one  about  the  middle  of  August. 

The  Horticultural  Department  of  this  Station  is  now  spraying  for  the 
Codling  Moth  using  lime  in  the  solution,  6 lbs.  to  every  45  gallons. 

The  entire  orchard  should  be  sprayed,  always. 

Rain  occuring  some  days  after  application  of  Bordeaux  does  not  seem 
to  affect  results. 

I do  not  wish  to  be  misunderstood  regarding  the  use  of  Bordeaux  in 
midsummer.  From  this  season’s  work  I do  not  advocate  it,  yet  it  does  no 
harm  certainly,  and  may  reinforce  the  earlier  treatments. 
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The  Pests  of  our  principal  Fruits,  and  Remedies  therefor. 

F.  L.  WASHBURN. 

Pests  of  the  Apple.— Codling  Moth.— A small  grayish  moth  one- 
half  of  an  inch  long  with  a bronze  spot  on  the  posterior  part  of  fore  wing. 
It  is  three  brooded  in  Oregon,  the  first  brood  laying  eggs  on  upper  part  of 
apple  early  in  June. 

Several  natural  enemies  attack 
this  pest,  notably,  larvae  of  Ra- 
phidia  and  various  parasitic  flies. 
Artificial  Remedies. — See 
article  on  combined  fungicide  and 
insecticide  in  this  issue.  Banding 
is  a good  adjunct  to  spraying.  It 
consists  in  placing  about  the  trunk 
of  the  tree  a band  of  burlap,  or  2 
bands  epuidistant  from  each  other. 
These  bands  should  be  on  trees 
from  July  i,  to  Sept,  i,  and  should 
be  examined  every  six  days,  the 
larvae  found  concealed  therein 
should  be  killed  and  the  bands  re- 
placed. The  larvae  or  worms  will 
Codling  Moth,  pupa,  cocoon,  head  of  be  found  to  have  made  small  oval 
larva  enlarged,  a?id  larva  on  apple,  -white  nests  or  cocoons.  Windfalls 
should  be  destroyed. 

Killing  in  Storehouses. — Orchardists  who  have  storehouses  for  their 
fruit,  if  they  screen  the  windows  and  make  the  building  otherwise  moth 
proof,  will  find  in  the  spring  hundreds  of  codling  moths  escaping  from 
their  cocoons  under  barrel-hoops  in  cracks  of  fruit  boxes,  etc.,  and  flying 
about  the  store  room.  These  can  then  be  easily  killed. 

Buildings  of  this  sort,  more  especially  if  they  are  not  closed  up  as 
above  suggested,  should  be  carefully  cleaned  in  March  of  each  year,  and 
all  the  cracks  and  crevices  should  be  thoroughly  wet  with  a solution  made 
by  saturating  chloride  of  lime  with  all  the  coal  oil  it  will  take  up  and  thin- 
ning with  water  until  it  can  be  applied  with  a brusii.  This  will  penetrate 
the  white  cocoons  or  nests  and  effectually  destroy  the  larvae  or  pupae  with- 
in. 

Disinfecting  Fruit  Boxes. — Boxes  in  which  fruit  has  been  stored 
thromgh  the  late  fall  or  winter,  should,  when  emptied,  be  freed  from  any 
trace  of  cocoons  bv  dipping  for  two  minutes  in  a boiling  solution  of  3 or  4 
lb.  of  concentrated  lye  in  20  gals,  of  water. 
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Female  scale  roim4,  flattened,  gray,  wit^  centre  yellowish,  about  one- 
tenth  in.  in  diameter.  Scale  of  male  sriiall^r,  darker,  and  slightly  elongat- 
ed. The  eggs  hatch  about  the  time,  cherries  are  turning  red  and  the  young 
insects  migrate  oyer  the  tree,  s^on  h^comit^g  fixed  and  secreting  a scale. 
This  scale  is  becoming  alarmingly  abundant  in- Oregon.  It  has  been  found 
on  other  than  fruit  trees,  and  is  undoubtedly  carried,  in  larval  stage,  from 
orchard  to  orchard  and  tree  to  tree  by  winds,  by  birds,  by  bees  and  other 
insects. 

Branches  badly  aife'cted  with  this  scale  look  reddish,  and  leaf  and  fruit, 
if  scale  is  found  thereon,  show  .small  red  rings  on  their  surface  about  the 
insects.  This  is  a peculiarity  characteristic  of  this  scale.  The  sap\vood  of 
badly  infested  trees  is  found  to  share  this  red  color. 

This  scale  attacks  pear,  peach,  prune  and  plum  as  well  as  apple.  It  is 
preyed  upon  by  the  “Twice-stabbed  lady  Bird. 

Artificial  Remedies. — The  lime  sulphur  and  salt  treatment  in  the 
winter  season  is  the  only  practical  remedy. 

Recipe  for  lime  sulphur  and  salt. — (a)  Boil  lo  lbs.  of  lime  and  20 
lbs.  of  sulphur  in  20  gals,  of  water  until  all  the  .sulphur  is  dissolved, 
(b)  Mix  15  lbs.  of  lime  and  15  tbs.  of  .salt  and  add  enough  water  to  make  60 
gallous.  Unite  the  two  mixtures.  Mix  well  and  strain  through  burlap. 
Spray  affected  trees  with  the  solution,  warming  to  about  blood  heat.  A 
nozzle  with  a broad  orifice  should  be  lused,  otherwise  it  will  clog  the  aper- 
ture. This  wa.sh  is  to  be  u.sed  only  before  the  buds  have  begun  to  swell. 

Should  young  trees  be  received  affected  by  this  or  any  other  scale  they 
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should  be  disinfected  before  planting.  Dipping  them  for  a few  seconds  in 
a solution  of  i lb.  am.  concentrated  lye  to  every  2^  gallons  of  water  is  re- 
commended. The  sale  of  such  trees  is  against  the  law  and  is  punishable 
with  a heavy  fine. 

Woolly  Aphis. 

Branch  form:  Recognized  by  the  woolly  like  growth  concealing  the 
insect.  Found  in  bluish  white  clusters  on  our  apple  trees  and  occasion- 
ally on  pear.  Everywhere  too  common. 

Root  form,  Same  as  above,  but  with  less  woolly  growth.  Found  in 
clusters  on  the  root,  causing  a gnarled  condition.  This  pest  saps  the  vital- 
ity of  the  tree,  and  is  a serious  enemy  to  the  fruit  grower.  When  present 
in  large  numbers  it  may  cause  the  death  of  a tree.  An  alarming  feature  in 
connection  with  this  insect  enemy  is  the  marvelous  rapidity  with  which  it 
produces  its  young,  the  colonies  spreading  quickly  from  old  neglected  trees 
to  some  of  the  choicest  in  the  orchard. 


Woolly  Aphis:  a.  ^alls  on  root.  b.  larva,  c. 
winged  female,  d.  leg.  e.  beak.  f.  antennce 
of  female,  g.  antenfice  of  larva. 


A beetle  with  black  body  and  red  head  and  thorax  {Podabrus  comes) 
preys  upon  this  Aphis,  as  does  also  the  common  lady  beetle  known  as 
Hippodamia  convergers.  Various  Syrphus  Flies  and  parasites  also  wage 
war  against  it. 

.Artificial  Remedies.  Branch  Form. — Spray  with  resin  wash  (see 
recipe'  i part  wash  to  six  parts  of  water,  spraying  colonies  forcibly;  or  ker- 
osene emulsion  (see  recipe)  one  part  wash  to  12  parts  water. 

Root  Form:  Remove  much  of  the  soil  from  above  the  roots  and  pour 
over  them  the  wash  at  the  above  strength.  Cover  roots  with  soil  other  than 
was  taken  out.  It  is  quite  possible  that  treatment  with  Bisulphide  of  Car- 
bon would  be  efficacious  against  the  root  form;  we  are  only  awaiting  an  op- 
portunity to  test  it.  When  the  colonies  are  on  branches  of  young  trees, 
and  still  small  and  few  in  number,  a feather  dipped  in  coal  oil  and  applied 
to  the  colony  will  be  efficacious.  Do  not  put  the  coal  oil  on  leaf  or  bark.  Or 
they  can  be  crushed  with  the  hand.  Old  and  valueless  trees  which  are 
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T)adly  infested  slioiild  i:e  destroyed  by  burning,  root  and  branch.  In  Orej^on 
this  insect  works  to  some  extent  in  winter.  Eggs  are  also  found  in  winter. 
For  means  of  destroying  these  eggs  see  under  Green  Aphis. 

Recipe  for  Kerosene  Emuesion. — [^Riley-Hubbard  formula.) — One 
half  pound  of  hard  soap  or  one  pound  of  soft  soap  dissolved  in  one  gallon 
of  water.  When  boiling  hot,  take  from  fire  and  add  two  gallons  of  kero- 
sene Churn  with  a force  pump  for  five  or  six  minutes  until  a thick  creamy 
mass  is  formed.  When  wanted  for  use  dilute  as  directed  above  under  the 
heads  of  the  various  insects  for  which  it  is  used.  If  free  oil  should  gather 
on  the  surface  when  it  is  beirrg  used  it  should  be  skimmed  off.  It  should 
further  be  borne  in  mind  that  kerosene  itself  is  fatal  to  vegetation,  and 
while  kerosene  emulsion  properly  prepared  and  properly  used  is  a very 
valuable  insecticide,  in  the  hands  of  a careless  person  it  might  cause  very 
much  damage.  A nrore  safe  wash,  in  the  hands  of  the  inexperienced,  is, 
doubtless,  the  Resin  wash. 

Recipe. — To  three  pounds  of  carbonate  of  soda — common  washing 
sode  in  other  words,  (this  has  proved  better  than  lye  which  has  formerly 
been  recommended,) — add  4 ttis,  of  rosin  and  i gallon  of  water.  Heat  until 
dissolved  and  while  boiling  gradually  add  four  gallons  of  hot  or  warm 
water,  stirring  all  the  time,  and  continue  the  boiling  until  the  mixture  is 
the  color  of  molasses.  When  wanted  for  use,  warm  and  dilute  as  follows 
with  cold  water: 

For  woolly  aphis — r part,  to  6 parts  of  water. 

For  any  other  aphis — i part  to  10  or  12  parts  of  water. 

For  mealy  bug — i part  wash  to  10  parts  water. 

Mr.  Albert  Koebele,,  who  has  done  much  work  with  this  wash  is  high 
in  Its  praises. 

Oyster  Shell  Scale. 

Frequently  called  Apple  Bark  Louse.”  The  female  scale  is  brown, 
about  inch  long  and  resembles  somewhat  an  elongated  oyster  shell. 
The  scale  of  the  male  is  straight  and  much  smaller  than  that  of  the  female. 
The  eggs  hatch  into  tender  yellow  lice  about  the  time  the  trees  are  bloom- 
ing and  before. 

Artificiae  Remedies. ^ — Scrape  mature  trees  well  in  winter  to  get  rid  of 
old,  scaly  bark.  Examine  young  trees  before  planting  and  clean  if  infest- 
ed. After  scraping  the  trees  use  the  wash  recommended  below  for  apple 
tree  borers  or  u.se  ordinary  whitewash.  This  scale  is  by  no  means  as  in- 
jurious as  the  San  Jose,  but  when  very  numerous  is  destructive. 

We  have  found  that  I X L.  i lb.  to  5 gals,  of  water  will  kill  these 
where  it  comes  in  contact  with  them,  as  will  concentrated  lye,  i lb.  to 
every  5 gallons.  This  latter  wa.sh  should  be  used  only  in  winter. 

This  scale  is  .sometimes  densely  crowded  on  trunk  and  large  branches, 
and  while  it  is  not  nearly  as  bad  a pest  as  the  ,San  Jo.se  .Scale,  neverthele.ss, 
it,  like  all  .similar  insects  .saps  the  vitality  of  the  tree. 

Flat-headed  Apple-tree  Borer. 

A beetle  about  Vz  in.  long  somewhat  flattened,  dark  above,  with  under 
parts  coppery.  The  larva  when  full  grown  is  y in.  long  yellowis  and 
footless,  with  a large,  flattened  head.  It  bores  into  .solid  and  .sap  wood. 
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Rkmkdiks — Examine  collar  and  trunk  and 
even  the  larger  branches  twice  a year,  as  for  peach 
tree  borers  and  remove  the  “worm.”  discolor- 
ation and  softening  of  the  bark,  or  a drop  of  sap< 
or  a few  sawdust-like  castings  will  indicate  the 
presence  of  the  pest.  Apply  the  following  wash 
(as  a preventive)  in  the  same  way  and  at  the  same 
time  as  for  peach  borer.  One  gallon  of  common 
soft  soap  or  whale  oil  soap  dissolved  in  one  gallon 
of  hot  water.  Stir  in  one  pint  of  crude  carbolic 
acid.  When  thoroughly  mixed  by  heat  add  ro 
gallons  of  warm  water  and  enough  lime  (quick 
Flat-headed  lime  i.s  the  best,  though  slaked  lime  can  be  used) 

borer,  o.  larva,  h pupa,  to  make  a whitewash  of  about  the  consistencv  of 


c head  of  borer , d Beetle. 


paint.  We  find  that  adding  glue  to  this  mix- 


ture makes  it  more  durable — i h).  of  glue  dissolved  in  two  quarts  of  water. 

We  would  also  recommend  adding  Paris  green  to  the  wash,  at  the  rate 
of  one  liea])ing  tablespoonful  to  every  5 gallons  of  the  mixture,  in  order  to 
poison  any  young  borer  hatching  from  an  egg  laid  on  the  bark  previous  to 
application  of  wash.  The  first  bite  of  the  larva  as  he  attempts  to  gnaw  into 
the  bark  would,  in  this  case,  probably  prove  fatal.  Observe  directions  for 
this  wash  carefully.  Do  not  mse  mo  e carbolic  acid  than  actually  given. 
Rather  than  do  that  leave  out  the  acid  altogether. 

Protect  newly  planted  trees  from  sun-scald  for  it  is  at  .sncli  places  that 
the  borer  is  likely  to  work. 

Green  Aphis.  (Aphi.s  i/nr//.) 

A green  plant  larva  found  on  the  apple.  Not  to  be  confused  with  other 
anhids  found  on  hops,  willow,  alder,  etc.,  etc.  When  the  terminal  leaves 
of  fruit  trees  curl  and  look  sickly  examination  of  the  leaves  will  generally 
disclose  colonies  of  green  aphis,  winged  and  wingless  forms  on  the  under 
side  of  the  leaves,  with  beaks  deeply  burried  in  the  plant  tissue.  The  pres- 
ence of  the  pest  in  large  numbers  causes  the  twigs  in  their  vicinity  to  look 
dark,  and  generally  quantities  of  ants  can  be  .seen  crawling  iq)  and  down 
the  tree.  These  ants  are  not  attacking  the  aphids,  far  from  it,  they  are 
after  the  sw'eet  ‘'honey  dew”  which  the  lice  emit  from  their  bodies. 

RiOigni.K.s. — Kero'^ene  emul- 


sion, (.see  reci])e)  i ])art,  water  12 
})arts;  or  :esln  wash,  1 part,  water 
10  ])arls;  or  the  following:  i quart 
of  soft  soa])  (or  th.  of  hard  soajr 
in  5 gallons  of  water  to  which  two 
((uarts  of  a strong  tobacco  decoc- 
tion is  added.  This  decoction  is 
made  by  steeping  waste  stems  ob- 
tained at  a cigar  factory.  The  last 
^ ^ two  remedies  are  .safer  than  the 

( , -eeu  . Ip'r  's.  fJ  ru-y'd  aud  though  kerosene  emulsion  i.'^ 

(orni.s  Inseel  u.x.  aia  .sr:e  on  n;e;ht . 


^excellent  when  propei-ly  made  and  ]>ropefl}-  lifted.  Wdratever  wash  is  used 
it  is  an  al)Solute  necessity  to  spray  forcii)ly  tl’.e  under  side  of  the  leaves 
•where  the  lice  are  concealed. 

In  the  winter  season  ihe  shiny  black  ep;gs  can  be  destio^ed  l>y  a wash 
■of  concentrated  lye.  one  pound  of  Am,  concentrated  lye  in  2V2  gallons  o-f 
water.  This  must  onh'  be  used  when  the  tree  is  <lormant. 


Tent  Caterpillars. 

In  Oregon  two  kinds  of  Tent  Caterpillar  { Clisiocampa^)  ])rey  upon  ap- 
ple, cherry,  prune,  plum,  and  pe.ach.  Tliey  also  attack  rose,  privet,  elm, 
willow,  and  other  trees.  third  kind  C.  constricta,  feeds  upon  oak,  and 
does  not  touch  fruit  trees.  The  moths  of  the  finst  two  species  look  much 
like  this  illustration. 


These  moth',  lay  eggs  in  bands  aroui  d 
the  twig,  and  these  eggs  hatch  in  Ma}’ 
and  June  into  caterpillars.  When  these 
caterpillars  are  full  grown  they  spin 
white  cocoons  on  sides  of  fences,  houses, 
in  the  trees  where  they  we<  e feeding,  and 
elsewhere,  and  shortly  turn  into  moths 
^^oth  of  Tent  Caterpillar,  female,  which  lay  eggs  for  another  brood.  The.se 
eggs  do  not  hatch  until  the  following  spring;  in  other  words  there  is  only 
One  brood  in  Oregon, 

These  caterpillans  are  subject 
to  attack  from  a Tachina  fly 
which  lays  its  white  eggs  upon 
or  near  the  head.  .Some  birds 
tear  open  the  cocoon  and  feed 
upon  the  soft  pupa  within.  Wet 
weather  in  June  has  destroyed 
many  bv  encouraging  fungous 
growths  fatal  to  the  insect. 

Artifici.a.1,  Rkmedik.s. — De- 
stroy egg  [)ands  found  on  twigs 
during  autumn  and  winter  by 
burning.  These  bands  can  be 
broken  and  slip].ied  off  the  tree 
if  one  does  not  care  to  ]mune. 
When  found  mnssed  on  side  of 
limb  or  trunk,  a large  number 
of  the  caterpillars  can  be  killed 
l)y  the  use  of  a flat  stick,  piece 
of  shingle  or  the  like.  Some- 
times a young  colony-  will  be 
seen  on  a single  leaf;  pick  it  off 
carefully  and  cru.sh  under  foot. 
The  nests  high  uj)  in  a tree  can 
'Tivo  Tent  Caterpillars,  a b with  ivch,  d be  reached  with  a torch 
cocoons,  (2  egg  with  cement  eovering  remsved.  S])raying  with  the  ar.senites 


poisons  the  leaves  and  thus  kills  the  leaf-eating  caterpillars.  (See  under 
"C  .11  in  Moth.”) 

Corythuca. 

Leaves  on  apple  trees  sometimes  look  wilted,  and  the  under  surface  ap- 
pears brown.  Careful  examination  of  this  under  surface  shows  the  pres- 
ence of  a small  flat  scale  like  insect,  about  Ls  in.  long  brownish  and  more 
or  less  transparent.  This  is  Corythuca,  many  specimens  of  which  have 
been  sent  to  the  Station  from  apple  trees.  They  are  closely  allied  to  plant 
lice  and  if  a remedy  were  necessary  they  should  be  treated  in  the  way  sug- 
gested for  the  Green  Aphis. 

Climbing-  Cut  Worms. 

The  various  colored  larvae  of  several  night-flying  moths,  unfavorbly 

known  as  ‘‘cut  worms”  on  account  of 
their  habit  of  cutting  through  the  root.*; 
of  many  garden  vegetables  just  below  the 
ground,  or  through  the  stalk  just  above 
the  ground.  Some  species  also  injure 
young  fruit  trees  by  climbing  up  the 
trunks  and  feeding  on  the  tender  buds 
and  leaves. 

Remedies. — Inasmuch  as  they  lie  con- 
cealed during  the  day  in  the  immediate 
neighborhood  of  the  plant  attacked  the 
previous  night,  when  a young  tree  is  ob- 
served to  be  newly  injured,  the  orchard- 
ist  should  look  for  the  depredator  in  the 
earth  a few  inches  from  the  tree  and  one 
Pieces  of  tin  or  zinc  fastened  round  the 
ree  in  the  form  of  an  inverted  funnel  keeps  them  from  ascending.  Shak- 
ing the  trees  late  at  night  and  so  jarring  them  onto  a sheet  below  is  one 
good  means  of  collecting  them.  Numerous  holes,  about  one  inch  in  diam- 
eter and  a few  inches  deep,  punched  in  ground  about  trees  will  serve  as 
traps  into  which  some  will  fall  and  be  unable  to  extricate  themselves. 
Sprinkling  the  leaves  and  buds  with  Paris  Green  solution  (i  lb.  to  300  gals, 
of  water'  will  kill  them.  Poison  baits,  made  by  dipping  freshly  cut  bundles 
of  clover  into  a strong  paris  green  solution,  and  scattered  among  the  trees 
will  kill  many.  Cabbage  leaves,  it  is  claimed,  laid  on  the  ground  form  at- 
tractive baits  under  which  they  conceal  themselves  and  can  be  killed  in  the 
morning. 

Red  Spider. -(  7V/’/aKir//M5  I.inn.) 

Not  a true  .spider,  but  a minute  mite  which  sometimes  swarms  on 
branches  of  fruit  trees.  Their  small  eggs,  colorless  when  laid  soon  turn 
reddish,  making  affected  spots  on  branches,  look  as  though  covered  with 
iron  rust. 

These  little  fellows  spin  delicate  webs  on  the  under  side  of  a leaf  and 
thc“c  fee  1 on  the  leaPs  juices.  The  leaves  thus  affected  turn  yellow. 

Rr:.u  :di.:.S. — ■>  ).-ay  witli  strong  soap  .suds  the  under  sides  of  the  leaves. 


Cut  zcorm  and  Moth. 
or  two  inches  below  the  surface 
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Kerosene  emulsion  is  disastrous  to  these  animals,  as  is  any  wash  containing 
sulphur.  In  winter  the  small,  round,  red  or  colorless  eggs  may  be  destroy- 
ed by  a wash  i lb.  American  lye  in  2 gals,  of  water.  Lye  must  not  be 
used  in  summer. 

Scolytid  Borers. 

Ti  e larvae  of  very  small  snout  beetles  which  not  only  destroy  vast 
areas  of  forest  but  frequently  attack  fruit  trees.  A number  of  reports  have 
reached  the  Station,  accompanied  by  specimens,  which  bear  evidence  to 
this  later  habit.  Their  presence  in  a tree  in  large  numbers  foretells  its  death. 
They  work  on  trunk  and  branch  and  their  mines  are  just  underneath  the 
bark.  Frequently  the  course  of  the  burrow  is  plainly  indicated  on  the  out- 
side of  the  bark  by  a narrow,  tortuous  blister,  as  it  were. 

The  whitewash  recomnieiided  for  the  apple  tree  borer  would  act  as  a 
preventive  in  this  case.  We  have  before  us  now  iFeb.  23)  some  of  these 
larvae  transforming  into  beetles,  indicating  the  necessity  for  early  spring 
treatment. 

Once  in  the  tree  the  surest  way  to  combat  them  is  to  cut  off  the  branch, 
or  trunk,  below  the  affected  region  and  burn  it.  It  is  fair  to  conclude  that 
where  voting  fruit  trees  are  planted  amongst  timber,  they  may  invite  attack. 
We  would  suggest  to  those  planting  fruit  trees  in  the  midst  of  extensive 
tracts  of  timber,  as  on  claims,  that  if  the  forest  in  the  vicinity  is  affected 
the  best  way  to  prevent  the  spread  of  the  pest  is,  as  far  as  practicable,  to 
cut  down  all  the  dead  and  dying  trees  in  the  neighborhood,  strip  off  the 
bark,  and  use  it  (the  bark)  for  fuel.  The  loosened  bark  on  foreign  trees 
newly  affected  should,  if  deemed  practicable,  be  stripped  off  and  burnt. 
Thousands  of  these  minute  larvae  can  be  found  in  one  stump  in  felled  re- 
gions. If  the  bark  from  such  stumps  be  burned,  the  naked  stumps  do  not 
offer  so  great  inducements.  Such  radical  measures  as  above  outlined  would 
hardly  be  called  for  unless  the  pest  became  much  more  destructive  than  at 
present. 

Cicada  or  “Locust.” 

See  under  Prune. 

Red-humped  Apple-tree  Caterpillar. 

A leaf  eating  caterpillar  a little  over  an  inch  long  emitting  a strong 
disagreeable  odor  when  handled.  Head  red  and  a red  humph  on  fourth 
segment.  Not  numerous;  hand  picking  and  jarring  trees  could  be  resorted 
to  if  necessar^^ 

Pocket  Gopher  & “Digger  Squirrel.” 

The  first  named  of  these  pests  frequently  gnaws  the  roots  of  young 
fruit  trees. 

It  is  a common  thing  to  see  gopher  mounds  arranged  in  a straight  line 
from  the  .side  of  a field  or  garden  to  some  fruit  tree  or  potato,  parsnip,  or 
carrot  patch,  indicating  that  his  main  burrow  beneath  the  surface  has  been 
pushed  directly  to  these  sources  of  food  supply. 

Remei  ip:s  for  the  Pocket  Gopher. — Poisoning. — We  have  intro- 
duced powdered  .strychnine  into  pieces  of  potato  an  inch  square  and  placed 
this  bait  down  the  branch  burrow,  or  even  as  far  as  the  main  burrow,  with 
fair  .success.  We  have  never  had  conclu.‘^ive  evidence  that  the  animals 
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were  poisoned,  except  that  digging  ceased  in  that  neighborhood  which  was 
pretty  convincing  proof  that  the  strychnine  had  done  its  work. 

This  has  proved  most  effective  in  the  absence  of  other  succulent  root 
crops  which  may  be  more  tempting  to  the  gopher.  And  inasmuch  as  he 
may  push  out  the  bait  with  a lot  of  earth,  before  lie  fairly  reaches  it,  it  has 
been  found  best  to  put  into  the  burrow  more  than  one  piece. 


It  goes  v^'ithout  saying  that  strychnine,  being  a deadly  poison,  should  he 
kept  vnder  lock  and  key,  out  of  the  way  of  children  and  others  ignorant  of 
its  use. 

Wakelee's  Poisoned  Wheat  is  claimed  by  some  to  be  not  only  effica- 
cious against  the  so-called  "Digger  Squirrel”  but  to  be  al.so  a good  remedy 
for  the  pocket  gopher.  If  this  is  so,  it  must  be  at  times  when  other  more 
juicy  food  is  scarce. 

Shooting'. — A handy  shotgun  is  very  effective.  The  pocket  gopher 
works  during  the  might,  and  is  quite  likely  to  be  found  digging  in  the 

niornin<g,  again  dibout  noon  and  again  late  in  the  afternoon.  At  these 
times  he  frequently  thrusts  his* head  out  of  his  hole  and  a few  pellets  of 
shot  will  kill  him. 

But  the  farmer  or  the  orchardist  can  not  afford  to  spend  time  in  watch- 
ing gopher  holes,  and  their  best  re.sources  are  poisons  and 

Traps'. — There  are  many  so-called 
gopher  and  mole  traps  on  the  market 
but  apparently  very  few  which  can  be 
profitably  purchased. 

The  accompanying  figure  illus- 
trates the  Picard  Gopher  and  INIole 
Trap,  manufactured  by  John  Picard, 
St.  Paul.  Marion  Co.,  Oregon.  It  is 
a good  trap  when  properly  set. 

By  far  the  most  efficacious  contri- 
vance is  a breech-loading  gun  called 
a “gopher  gun.”  i6  bore,  which,  with 
a small  load  of  powder  and  shot,  is 
very  satisfactory,  both  against  goph- 
ers and  moles.  It  is  sold  by  Emma 
Riggs,  Crowley,  Ore. 

The  "Digger  Squirrel"  so-called, 
or  "Ground  Squirrel”  is  really  a 
gopher  and  no  squirrel  at  all.  My  at- 
tention^ has  been  repeatedly  called 
this  season  to  injury  by  this  pest  and 
‘ is  no  mean  foe  to  the  fruit  grower. 
^ have  seen,  on  yearling  apple  trees 
growing  near  timber,  the  tender  leaves 
eaten  off  conqdetely,  tell-tale  mud  on  the  trunk  affording  evidence  of  the 
culprit.  Again  in  older  trees,  with  branches  several  inches  long,  too  slen- 
der to  bear  his  weight,  he  has  shown  intelligence  to  a marked  degree  by 
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i^nawing  said  branches  at  the  base  until  they  hung  down  close  to  the  trunk 
whence  the  leaves  could  be  reached. 

RkmediEvS  for  the  “Digger  Squirrel.’’ — Poisoned  wheat  introduced 
into  the  burrow,  out  of  the  way  of  birds,  is  a coininon  method  of  destruc- 
tion. A California  orchardist  sugge.sts  tying  newspapers  round  the  tree 
trunk  in  such  a way  that  four  inches  of  the  paper  at  the  upper  edge  extends 
out.  The  rattling  of  the  paper,  as  the  squirrels  attempt  to  cross  it,  wdll 
frighten  them.  Mr.  J.  fl.  Stewart,  of  Medford,  Oregon,  uses  successfully 
in  his  orchard  a home-made  “trap.”  In  the  fence  corners  he  places  boxes 
about  one  and  (.)iie-lialf  feet  square  at  the  ends  and  about  four  feet  long. 
The  top  and  two  ends  are  united  and  can  be  lifted  off  the  box.  The  ends 
do  not  reach  quite  to  the  bottom  board,  an  open  space  of  about  three  or 
fv)ur  inches  intervening  and  enabling  the  animal  to  run  through  the  box. 
On  the  bottom,  midway  between  the  two  ends,  jiieces  of  pork  rind  are  se- 
curely nailed.  The  pieces  have  been  first  soaked  in  a 
solution  made  by  boiling  .strychnine  in  water.  The  top 
is  fastened  on  to  the  box  by  means  of  a couple  of  nails 
which  can  be  easily  pulled  out  when  putting  in  new 
bait.  Mr.  Stewart  asserts  that  his  trees  are  free  from  at- 
•'  tack.  Strychnine  is  not  very  soluable  in  water,  but,  if 

^thoiughlv  boiled,  enough  will  dissolve  to  make  a poison. 
hud  vieiu  oj  d/r.v  f i 

Steivart's  trap.  wcu.d  sugges  sweetening  the  solution. 

Bisulphide  of  carbon  poured  upon  a wad  of  cotton  the  size  of  one’s  fist 
and  thrust  down  the  hole  which  is  immediately  closed  with  earth  is  quite 
effective,  it  is  claimed,  both  with  this  pe.st  and  with  the  pocket  gopher. 
We  have  tried  it  on  the  latter  and  believe  it  to  be  good,  though  conclu.sive 
evidence  was  not  given. 

A light  of  any  kind  must  never  be  brought  near  this  liquid  as  it  is  highly 
inflammable. 

Cic.\UA,  see  under  Prune.  Red  Spidp:r,  see  under  Plum.  Clover 
Mite,  .see  under  Plum. 

Pests  of  the  Pear. 


THE  PEAR  AND  CHERRY  TREE  SLUG. 


Saiu.fly  producing:  Pear  and  Cherry  leaf  shoiving  Slug  at  work.  a. 

Cherry  Tree  Slug.  Lay  va,  yiatural  size. 

A dark  green,  olive,  or  yellowish  slimy  worm  about  % of  an  inch  long 
when  full  grown,  feeding  on  the  leaves  of  pear,  cherry,  and  other  trees.  It 
eats  the  iipjier  side  of  the  leaf  causing  the  leaf  to  wither  and  fall  to  the 
ground.  This  larva  undergoes  its  transformations  in  the  ground,  changing 
to  a four  winged  fly  which  lays  its  eggs  on  the  leaves. 

Remedy. — A weak  Paris"^  Green  spray  (i  lb.  to  300  gals,  of  water)  will 
kill  them,  hence  any  trees  which  are  being  treated  with  the  arsenites  for 


i6 


codling  moth  or  tent  caterpillar  should  be  exempt  to  a greater  or  less  de- 
gree from  this  pest. 

Air  slaked  lime  dusted  on  the  foliage  has  been  found  to  be  excellent. 
Hellibore,  one  ounce  to  two  gallons  of  water  is  claimed  lo  be  an  eh'ective 
remedy,  applied  the  same  way.  Lime  is  much  to  be  preferred  to  the  paris 
green  remedy  on  cherries,  and  on  any  fruit  till  in  bloom.  Road  dust 
thrown  on  the  foliage  is  fairly  effective,  but  lime  is  the  best. 


Branch  and  Twig  Borer. 

A brownish  beetle,  half  an  inch  long  or  over,  burrow- 
ing into,  the  twigs  and  small  branches  of  many  of  our 
fruit  trees.  It  is  reported  to  infest  apple,  peach,  apricot, 
grape,  etc.,  but  it  has  been  reported  to  this  department 
Branch  and  Twig  especially  affecting  pear  trees.  The  axil  of  a bud  or 
Burrower.  of  a small  branch  is  the  place  chosen  for  the  operations, 

and  the  beetle  eats  into  the  pith.  The  opening  of  the  burrow  always  points 
upward  and  rainwater,  lodging  in  the  same,  causes  decay,  or  the  branches 
break  off  when  thus  weakened. 

Remedies. — It  is  quite  probable  that  the  eggs  of  this  species  are  laid 
before  the  mature  beetle  is  seen. at  work  on  the  twig,  hence  collecting  and 
burning  the  infested  twigs  with  the  beetles  would  be  like  locking  the  door 
after  the  horse  was  stolen,  yet  it  would  do  no  harm  to  take  this  latter  pre- 
caution. 

As  a preventive  spray  the  twigs,  about  the  time  the  beetles  appear,  with 
paris  green  and  water  that  the  insect  may  be  poisoned  when  attempting  to 
eat  into  the  twig.  If  whale-oil  soap  is  added  to  the  paris  green  solution  it 
would  be  beneficial  in  that  it  is  obnoxious  to  the  beetle,  and  would  proba- 
bly keep  many  away. 

The  Pear  Leaf  Blister  Mite. 


This  affection  of  the  pear  leaf  is  caused  by  a minute  mite  Phytoptus 
pyri,  and  is  probably  more  common  and  has  been  here  longer,  than  most 
orchardists  realize;  in  fact,  it  is  very  likely  that  much  of  that  which  has 
been  called  “blight”  on  the  pear,  is  really  the  work  of  this  pest.  The  mite 
is  very  small,  hardly  visible  to  the  naked  eye  and  is  well  represented  in  the 
accompanging  photo-micrograph  furnished  by  Mr.  Pernot. 


Pear  Leaf  Blister  mite,  enlarged  about  ^oo  times. 
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It  attacks  botli  sides  of  tlie  leaf,  but  individuals  are  more  numerous  on 
the  under  side  where  the  small  “blisters”  can  be  seen  with  the  naked  eye, 
A lense,  however,  is  required  to  show  tlie  opening  in  the  center  of  the  blis- 
ter which  serves  as  a doorway  for  the  mite.  The  location  of  the  injury  be- 
low is  made  apparent  on  the  upper  surface  of  the  leaf,  by  an  irregular  red- 
dish spot,  (in  the  early  stages)  which  changes  later  to  brown  and  black, 
while  the  tissue  of  the  leaf  between  these  two  points,  in  which  tissue  eggs 
and  }'-oung  mites  are  found,  becomes  cork}^  and  dies. 

The  injury  to  the  tree  is  more  readily  seen  in  the  middle  and  late  sum- 
mer, when,  in  bad  cases,  almost  its  entire  foliage  looks  blighted. 

The  young  mites  when  hatched  spread  from  leaf  to  leaf,  creating  new 
blisters  and  thus  bringing  about  the  condition  referred  to  above.  In  the 
autumn  when  leaves  begin  to  wither  and  fall,  the  mites  migrate  to  the  twigs 
and  hibernate  beneath  .scales  of  bark  or  bud  in  the  minute  crevices  on  twigs, 
and  in  the  spring  they  are  fully  open.  It  is  hardly  necessar}'  to  say  that 
this  mite  saps  the  vitality  of  tlie  tree,  and  interferes  with  the  natural  func- 
tions of  the  leaves.  The  work  of  this  pest  is  illu.strated  by  the  acconipany- 
full  page  plate,  showing  views  of  upper  and  lower  surfaces  of  leaves  affect- 
ed with  pear  leaf  blister. 

Remedies. — When  a tree  is  observed  to  be  first  attacked,  pick  off  and 
burn  the  infected  leaves.  Heavy  pruning  and  burning  the  cuttings  of  such 
trees  as  are  badly  affected,  during  the  winter  will  probably  be  more  effica- 
cious than  anything  else.  One  or  two  sprayings  of  kerosene  emulsion  in 
the  autumn  when  mites  are  migrating  would  de.stroy  many.  The  .same 
spray,  used  several  times,  has  been  recommended  for  winter  use.  It  is 
highly  spoken  of  in  a Cornell  University  bulletin,  and  is  to  be  used  in  this 
proportion, — one  part  emulsion  to  seven  or  eight  parts  of  water. 

Codling  Moth.— See  under  Apple.  The  first  brood  does  not  attack 
the  pear,  hence,  on  pear  the  first  spraying  need  not  take  place  until  two 
weeks  or  more  after  the  first  spraying  of  apples. 

San  Jose  vScale. — See  under  Apple. 

Woolly  Aphis. — vSee  under  Apple. 

Gophers  .and  vSouirrp:ls. — See  under  Apple. 

Cicada,  “Locu.st.  ” — vSee  under  Prune. 

Red  vSpider. — vSee  under  Apple. 

Clover  Mite. — .See  under  Plum, 

Pests  of  the  Prune. 

Peach  Trice  Borer. — trouble.some  pe.st  wherever  anv  tree  is  grafted 
on  Peach  or  Plum  stock. 

steel-blue,  wasp-like  looking,  clear-wiiiged  moth  which  flies  in  the 
day  lime.  It  lays  its  eggs  on  the  plum,  cherry  and  ])each  tree  (or  ])each 
stock  whatever  the  tree  may  be)  at  or  near  the  collar  and  the  larva  hatching, 
bores  downward  in  the  sapwood  and  bark. 

The  full  grown  worm  is  about  i inch  long,  yellowish  white  with  a red- 
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fdisli, 'hrowii  lieiul  anrl  stronfrl:)ro\vn  jaws.  Tlie  presence  of  the  J)est  is  iii- 
siicated  by  exuding  gnni  often  mixed  with  sawdust-lik  castings. 

It  behooves  all  owners  of  ]jeacli  or  prui:e  trees  to  be  alive  to  tl:e  ce- 
••struction  which  this  nest  can  cause. 

Remedies  and  Means  of  Prevention. — Examine  trees  twice  a j ear, 
■once  in  October,  and  again  in  P'ebruary  or  March,  removing  earth  from 
about  collar  and  upper  rochs,  taking  out  borers  with  a knife,  and  making 
as  small  a wound  in  doing  so  as  possible.  Apply  wash  recommended  for 
apple  tree  borer  in  April.  A second  applicaticn  in  Augrst  is  desirable. 
Heaping  earth  or  leached  ashes  around  the  base  of  the  tree  is  also  recom- 
mended, as  is  the  tjnng  of  newspaper  (several  thickne.sses)  or  of  stout  pa- 
per of  any  kind,  (tarred  paper  is  good)  around  the  tri  nk,  allowing  it  to  ex- 
tend from  15  inches  above  the  ground  to  three  inches  below  the  surface. 
This  latter  prevention  meets  with  much  success,  but  is  only  of  use  after  all 
bore's  have  been  removed  from  tree. 

Some  object  to  cutting  out  the  bofer,  claiming  it  injures  the  tree.  To 
•overcome  this  they  take  hot  water,  almost  at  the  boiling  point,  and  remov- 
ing a little  earth  from  about  the  collar  of  the  tree,  in  order  to  expose  the 
opening  of  the  burrow,  they  pour  hot  water  into  the  depression,  which  is 
said  to  penetrate  the  burrow,  reach  the  borer  and  kill  it.  We  have  never 
■fe.sted  this. 

Cicada  or  ^‘LocustP’ 

This  is  the  insect  which  we  hear  '‘singing”  in  tiee  tops  dining  summer. 
It  is  allied  to  the  ‘‘Seventeen-ye.ar-Locust”,  thougli  the  latter  species  does 
not  occur  here.  Two  or  three  other  species  are  found  here,  andthe.‘te  some- 
times lay  eggs  in  gashes  which  they  make  in  twigs  of  fruit  trees.  This 
weakens  the  twig  and  it  is  easily  broken. 

Remedies. — When  such  gashes  are  .seen  cut  off  twig  and  burn,  thus 
preventing  the  hatching  of  the  eggs, 

San  Jose  Scale. — See  under  Ajiple. 

Peach  Twig  Moth. — vSee  under  Peach, 

Divaricated  Buprestis. — See  under  Peach. 

CoDLiNc;  Moth. — The  Entomologist  has  found  a few  codling  moths  in 
I’runes. 

Insects  Infesting  the  Plum. 

Red  Spidicr. — See  under  Apple. 

Peach  Moth. — See  under  Peach. 

Pp:ach  Trp;p:  Borp:r. — See  under  Prune. 

San  Jo.sp:  Scalp:. — See  under  A])ple. 

TheClover  IVI ite, 

Jhyobia  pratensis. — Garman. 

It  is  now  evident  that  this  pest  is  more  prevalent  in  Oregon  than  Is 
generally  snppo.sed.  No  complaints  having  been  received  from  growers  of 
clover,  the  Plntomologi.st  has  referred  .sjiecimens  of  eggs  and  vonmr  mites 
.sent  him  to  the  species  known  as  the  Red  vSpider  with  whicli  this  mite  is  al- 
most identical.  But  suspecting  from  its  abundance,  that  it  might  lie  Brv- 
obia,  specimens  have  been  recenth'  sent  to  specialists  at  Washington  1).  C 
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and  our  suspicions  confinied.  The  young  Clover  Mite  resembles  so  closely 
the  young  of  the  so  called  Red  Spider  that  only  specialists  in  this  branch 
of  entomology  can  satisfactorily  d.eterniine  the  difference. 

The  two  belong  to  the  same  family,  Tetranychida , and  have  been  for  a 
long  time  confused.  Tike  the  Red  Syider,  the  Clovtr  Mite  feeds  on  plant 
tissues,  infesting  almost  all  kinds  of  fruit  trees,  though  red  clover  is  said  to 
be  its  principal  food  plant.  When  attacked  the  leaves  of  clover  look  sickly 
as  if  suffering  from  some  fungus.  It  is  also  found  on  some  grasses  and  ha.s 
been  known  to  occur  in  liouses.  It  was  first  reported  from  this  coast  (Cali- 
fornia) as  early  as  1B79.  May  28,  1889,  Mr.  E.  Shipley,  of  James  Valley  P. 
O.,  Oregon  sent  specimens  of  this  mite  to  Washington,  D.  C.,  with  tlie 
statement  that  it  was  abundant  on  l>oards,  stones,  fences  and  fruit  trees.  It 
has  been  found  on  Apple,  Pear,  Plum,  Prune,  Poplar,  Elm,  Peach,  and 
Almond, 

In  some  localities  young  mites  are  found  wdth  the  eggs  during  the  en- 
tire winter  sea.son.  These  eggs  are  red  or  reddish,  easily  seen  with  the  na- 
ked eye,  and  are  laid  in  masses  .on  the  bark  or  beneath  the  scaly  bark  of  old 
trees.  In  the  winter  they  are  found  by  the  hundred  in  protected  situations. 

When  attacking  forage  crops,  it  cannot,  with  our  present  knowledge, 
!)e  combatted.  When  on  fruit  trees,  the  Department  recommends  spray- 
ing with  kerosene  emulsion  to  which  a little  sulphur  has  been  added,  and 
when  infesting  houses  the  .same  solution  should  be  used  on  the  lawn  and 
outside  walls  of  the  house. 

As  stated  before,  no  complaint  of  this  pest  with  regard  to  clover  has 
been  received  at  our  Station.  If,  at  any  time,  the  clover  crop  should  ap- 
pear to  be  suffering  from  the  attacks  of  this  mite,  the  Entomologist  ivould 
like  to  be  advised  of  the  fact,  and  to  receive  specimens  of  the  mite  and  its 
work. 

Enemies  of  the  Peach. 

Pkach  Moth  or  Peach  twig  Borer. — Not  to  be  confounded  with  the 
Peach  Borer.  Tlie  moth  is  grayish,  about  V i’'-  larva  or  borer 

is  pink  about  7J  in.  long  when  full  grown.  It  effects  the  fruit  of  the  peach 
and  i)luni  as  well  as  the  twigs. 

Rp:m}';i)IES.' — Not  likely  to  become  a serious  pest.  The  only  sure  reme- 
dy is  to  remove  infe.sted  twigs  and  burn  them.  Some  repellant  agenl 
sprayed  lany  .safe  wash  containing  snlphur)  or  dusted  (flowers  of  sulphur 
or  air  slaked  lime)  on  the  twigs  earl  .■  in  the  .spring  would  doubtless  serve 
to  kee])  many  moths  from  laying  their  eggs  on  tree. 

This  ])c.st  in  larval  form  bores  in  the  terminal  twigs  of  the  peach  and 
mu.st  not  be  confounded  with  the  Peach  Tree  Borer, 

Peach  Aphis. 

A louse  somewhat  re.sembling  the  green  aphis  except  in  color.  They 
are  black,  brownish  or  yellowish.  \ root  form  is  said  to  occur  on  the  roots. 

Remi;i)1ES. — When  found  on  branches,  the  tobacco  and  soft  soap  solu* 
lion  mentionc  1 under  “('.reen  A])his”  is  the  l)cst  remedy. 
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Divaricated  Buprestes, 

A rough  bronze-colored  beetle  nearly  i in.  long.  The  wing  covers  at 
posterior  end  are  slightly  .spread  apart.  Frequently  found  sunning  itself  on 
limbs  of  cherry  and  peach.  The  larva  or  grub  which  feeds  on  the  sap- 
wood  closely  resembles  the  flat-headed  borer.  Though  not  reported  as 
troublesome  I have  taken  from  the  collar  of  a peach  tree  a larva  of  this 
species  over  inches  long  and  in  the  same  tree  found  two  or  three  speci- 
mens considerably  smaller. 

Remkdy. — The  treatment  recommended  foi  the  peach  tree  borer  would 
be  efficacious  here. 

Pf:ach  Borrr,  see  under  Prune.  Cicada,  .see  under  Prune.  vSan 
Jose  Scale,  see  under  Apple. 

Pests  of  the  Cherry. 

Cherry  Aphis,  .see  under  Peach.  Chp;rry  vSlug,  see  under  Pear. 
Divaricated  Buprilstis,  see  under  Peach. 

Enemies  of  the  Grape. 

But  few  or  no  enemies  of  the  Grape  in  Oregon  are  known  to  the  Ento- 
mologist. The  Phylloxeia  as  far  as  is  known  does  not  occur  here,  and  this 
fruit  seems  to  be  remarkably  exempt  from  attack.  A species  of  Alyppia 
has  been  sent  to  me  in  one  in.stance  reported  as  “flying  about  and  lighting 
upon  grape  vines,”  but  no  further  report  of  damage  by  larva  has  been 
sent  in. 


An  Entomological  Calendar. 

F.  L.  WASHBURN. 

The  following  brief  calendar  is  inserted  with  the  thought  that  it  might 
serve  as  a memorandum  to  orchardists  and  is  intended  to  be  u.sed  in  con- 
nection with  the  preceeding  article  in  Fruit  Pests.  It  refers  to  insects  in- 
juring the  orchard,  and  the  reader  is  to  refer  to  the  article  above  mentioned 
for  particulars  regarding  remedies  and  means  of  prevention,  when  these  are 
not  given  in  the  calendar.  P'or  example, — under  June  this  paragraph  oc- 
curs; “If  any  of  the  pear  leaves  show  the  reddish  blisters  with  minute 
openings  on  under  surface  in  this  month  or  in  July,  it  indicates  the  pre.s- 
ence  of  the  Pear  Leaf  Blister  Mite.”  (See  page  17. 

The  reference  in  parenthe.sis  refers,  of  cour.se,  to  the  paragraph  on  the 
Pear  Leaf  Blister  Mite  which  occurs  in  the  article  on  Fruit  Pe.sts. 

This  calendar  might  be  criticised  on  the  ground  that  it  is  somewhat  of 
a repetition  of  suggestions  made  in  the  article  on  fruit  pe.sts.  This  is  in  a 
measure  true.  It  is  intended  to  serve  as  a monthly  reminder  to  the  or- 
chardist  and  has  t)een  made  as  brief  as  possible  consistent  with  its  object. 
It  is  hoped  that  this  object  will  be  attained. 


JANUARY. 

A good  time  for  winter  treatment  with  lye,  or  lime  sulphur  and  salt, 
for  scale,  eggs  of  plant  lice  and  Woolly  Aphis,  moss,  and  dormant  spores  of 
fungi.  Before  spraying  see  that  old  scaly  bark  is  scraped  off.  All  trees  not 
worth  attention' which  are  not  reseiwed  for  grafting  purposes,  and  which 
were  not  destroyed  thb  preceeding  summer  should  be  grubbed  up. 


FEBRUARY. 


Same  treatment,  either  for  the  first  time,  or  a repetition  of  January’s 
work. 


MARCH. 

This  month  is  not  too  late  for  winter  treatment  with  caustic  washes,  as 
above  outlined  if  it  uas  not  been  done  before.  Or,  it  is  a good  time  for  a 
second  application  of  winter  washes.  Two  applications  are  desirable. 
vSpray  for  scab  on  apple  and  pear  sometime  from  the  middle  to  the  last  of 
the  month,  using  Bordeaux  Mixture  (^See  page  5. 1 This  treatment  will 
also  kill  oyster  shell  scale.  Should  you  have  used  lime,  sulphur,  and  salt 
this  month,  it  would  not  be  necessary  to  use  Bordeaux  now.  If  any  trees 
were  infested  with  Pear  Leaf  Blister  IMite  the  preceding  summer,  heavy 
primings  of  affected  trees,  and  burning  of  cuttings  could  well  be  done  now. 

Look  through  the  orchard  carefulh*  for  eggs  of  Tent  Caterpillars,  and 
when  egg  bands  about  twigs  are  found,  crack  them,  break  them  off  and 
burn  them;  or  prune  and  burn  cuttings.  These  bands  can  be  cracked  and 
slipped  off  with  the  fingers  without  injury  to  the  twig. 

Sometime  this  month  a careful  examination  should  be  made  of  collar 
and  upper  roots  of  peach,  prune,  plum  and  cherry  trees,  for  peach  tree 
liorers  (^See  page  17.) 

It  is  also  a good  time  to  poison  gophers  when  no  root  crops  are  in  the 
ground  and  before  this  pest  has  brought  forth  and  weaned  its  young.  • vSee 
page  13. 


APRIL. 


Apply  wash  (.see  recipe  page  19)  for  Peach  Tree  Borer  on  peaches, 
plums,  prunes,  and  cherries,  and  on  apples  for  Flat-headed  apple  tree  borer. 

Go  through  the  orchard  carefully  a second  time  for  eggs  of  tent  cater- 
pillar. Do  this  early  in  the  month. 

MAY. 

Look  sharply  for  colonies  of  green  aphis  starting  on  apple  trees,  and 
kill  them  by  spraying,  or  by  picking  off  affected  leaves  and  crushing  if  but 
few  leaves  are  affected. 

vSpray  a second  time  for  scab  a little  while  before  blossoms  open.  It 
would  do  no  harm  to  add  paris  green  to  the  solution,  i lb.  to  every  160  gal- 
lons. The  presence  of  the  arsenite  would  not  interfere  with  action  of  fun- 
gicide and  the  poison  would  kill  tent  caterpillars  if  they  were  present  and 
all  other  mandibulate  insects.  (See  article  on  "work  with  a combined  I'un- 
gicide  and  Insecticide,”  for  strength  of  Boideaux  etc. ! J>o  not  spray  trees 
when  blossoms  are  open. 

The  latter  ])art  of  this  month,  and  earh'  in  June  careful  observations  in 
the  orchard  from  time  to  time  will  disclo.se  young  colonies  of  Tent  Cater- 
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pillars,  just  liatcheil,  on  the  leaves.  By  picking  off  the  leaves  so  affected 
which  can  be  reached  and  crushing  under  foot,  a large  number  may  be 
killed  before  they  have  done  any  harm.  Spraying  the  leaves  with  paris 
green  b).  and  water  300  gals.)  will  kill  them, 

JUNE. 

Look  out  for  AVoolly  Aphis  on  apple  tree  and  where  tree  is  not  too 
large,  or  colonies  too  numerous  keep  them  in  check  b}"  touching  with  a 
feather  dipped  in  kerosene. 

Keep  Green  Aphis  in  check  on  your  apple  trees.  vSpray  for  Codling 
Moth  see  under  codling  moth)  for  the  first  time  about  the  loth  or  12th  or 
rather,  as  seasons  vary,  let  us  say  when  apples  are  about  the  .size  of  marbles, 
The  same  spray  will  kill  tent  caterpillars  which  may  be  feeding  on  the 
leaves. 

The  Br  anch  and  Twig  Borer  is  working  on  the  twigs  during  this  month. 

If  any  of  the  pear  leaves  show  the  reddish  blisters  on  under  surface 
with  minute  openings,  in  this  month  or  in  July  it  indicates  the  presence  of 
the  Pear  leaf  Blister  Mite.  (See  page  17. 

JULY. 

As  an  adjunct  to  spraying  place  burlap  bands  about  apple  trees,  a foot 
from  the  ground  and  examine  every  week  for  six  weeks,  killing  the  larvae 
found  beneath.  A second  band,  one  foot  above  the  lower  band  is  better 
than  one  alone.  . 

A second  spraying  for  codling  moth  and  all  mandibulate  insects  on  the 
fruit  trees,  three  weeks  or  less  after  first  spraying,  should  occur  in  this 
month.  At  the  same  date,  and  for  the  first  time  spray  pear  trees  for  the 
Codling  Moth.  The  pears  do  not  call  for  the  early  spraying  given  to  apples. 

Examining  leaves  of  Cherry  and  Pear  for  Pear  and  Cherry-tree  slug, 
and  if  present,  throw  air-slaked  lime  over  the  leaves. 

Look  to  your  young  fruit  trees  during  this  month  and  the  following;  if 
the  leaves  are  being  bitten  off  close  to  the  stem  the  “digger  scjuirrel” 
is  probably  the  cause.  Look  for  other  indications  of  his  presence,  and  if 
you  are  fairly  certain  that  he  is  the  depredator  use  the  remedies  given  under 
“Gophers  and  vSquirrels. ” 

AUGUvST. 

A third  spraying  for  Codling  Moth  three  weeks  after  la.st  application. 
This  should  be  the  last  e.xcept  on  late  varieties  which  call  for  another  treat- 
ment. Do  not  be  unneces.sarily  alarmed  if  a delicate  flat  scale-like  insect  is 
observed  on  nnder  side  of  a])ple  leaf,  causing  a browning  of  the  under  sur- 
face and  a withering  of  the  leaves.  It  is  Corythuca,  and  has  not  been 
abundant  enough  to  be  especially  injurious.  Should  it  prove  so  use  the 
remedies  for  the  Green  Aphis. 

The  Cicada  is  working  on  twigs  of  friiit  trees.  (See  page  19.) 

If  Pear  and  Cherry  Tree  .slug  is  still  affecting  your  trees,  use  lime  as 
before.  It  would  do  no  harm  and  is  generally  recommended,  to  apply,  dur- 
ing this  month  a second  coat  of  whitewash  to  jieach,  prune,  plum  and  cher- 
ry trees,  de])ending  of  course,  on  the  extent  to  which  rain  may  have 
washed  off  the  previous  ap])lication  made  in  April.  (See  page  15.) 
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SEPTEMBER. 

Give  last  spraying  for  Codling  INIoth  to  Baldwins  and  other  late  varie- 
ties during  this  niontli.  To  insure  good  results  every  spra3'ing  must  be 
thorough,  and  an  even  distribution  of  the  poison  over  the  fruit  must  be  re. 
ceived.  Some  orchardists  go  so  far  as  to  spra}’  ever}'  ten  or  twelve  days 
(luring  the  summer  for  tlm  codling  moth.  Such  energy  is  very  commenda- 
ble, and  probably  brings  better  returns  than  fewer  sprayings,  albeit  the 
labor  and  expense  is  much  greater. 

Before  rains  begin,  burn  all  rubbish  about  orchards  and  about  the  farm 
generally,  in  corners,  along  fence  rows,  that  no  good  place  be  left  for  in- 
sects to  hibernate  in. 

Do  not  pile  green  cord  wood  along  side  of  orchard;  you  are  likely  to 
thereby  bring  into  the  vicinity  of  your  fruit  trees  pests  which,  if  left  in  the 
forest,  would  not  injure  you. 

OCTOBER. 

Put  away  spray  pump  after,  la.st  spraying  and  all  spraying  machinery, 
tanks  etc. , in  good  order,  thoroughly  clean  and  free  from  any  corroding 
substance. 

NOVEMBER. 

Buy  some  good  books  on  fruit  pests  and  diseases  of  fruit  trees  and  lay 
out  a course  o reading  which  will  help  you  the  coming  sea.scn.  You  will 
want  to  look  over  your  file  of  Experiment  Station  Bulletins.  You  have  no 
doubt  carefully  put  them  away,  as  they  have  been  received  from  time  to 
time. 

If  any  m-ember  of  your  family;  or  if  you,  have  taken  the  time  to  collect 
specimens  of  pe.sts  and  insects  generally  it  is  a good  time,  with  the  litera- 
ture you  have  to  become  familliar  with  their  appearance  and  habits. 

DECEMBER. 

Before  the  last  of  December  you  have  probably,  having  first  received 
price  lists  from  reliable  firms,  made  arrangements  for  purchasing  a spray 
pump  if  you  need  one,  and  have  obtained  lye,  sulphur,  quick  lime,  salt, 
blue  vitriol,  j)aris  green,  or  london  purple,  and  any  and  all  insecticides 
which  you  will  need  for  winter  and  spring  use.  Be  careful  to  get  good 
Paris  Green.  A good  quality  of  this  poison  should  mix  readily  with  water 
and  form  a mass  of  the  consistency  of  cream.  In  fact  this  is  the  way  we 
have  alwavs  mixed  it  in  spraying.  1'ir.st  mix  it  with  a small  quantity  of 
water,  and  then  pour  it  into  the  larger  quantity  of  liquid. 

Beneficial  Insects. 

It  is  well  that  the  farmer  should  know  that  among  the  class  of  in.sects 
which  we  are  wont  to  look  upon  as  foes  we  find  tho>e  which  are  benefit - 
ting  us. 

These  may  benefit  us  directly,  as  for  example  the  honey  bee,  or  silk 
wo’-ni;  the  cochineal  insect  or  the  lac  insect,  or  they  may  aid  us  indirectly, 
that  is  in  following  out  their  natural  instincts  they  may  be  of  great  helj)  to 
the  orchardist  and  farmer. 

Manv  of  these  have  l)cen  referred  to  in  the  bod\-  of  this  l.ullelin,  but  a 
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short  description  of  the  leading  forms  will  not  be  out  of  place.  These  in- 
sects may  predatory,  that  is,  they  may  attack  and  eat  injurious  forms,  or 
they  may  lay  their  eggs  in  or  on  the  pest  or  its  larva  and  the  death  of  the 
latter  be  brought  about  by  the  larva  which  hatches  from  the  egg  feeding 
upon  the  tissues  of  its  host  or  injurious  insect.  This  second  class  is  called 
parasitic.  It  is  to  the  first  sub-division  of  indirectly  beneficial  insects  that 
we  now  call  the  reader’s  attention.  The  most  common  of  the  predatory 
forms  are  as  follows: 

1.  Ground  Beetles. — Blackish  or  brownish  beetles  from  ^ of  an  inch 
to  I inch  long,  rapid  runners,  found  everywhere,  under  boards,  logs,  etc. 
Omus  Californicus  is  an  abundant  species,  as  is  different  species  of  Harpa- 
lus  and  Pterosticus.  All  have  strong  jaws  especially  adapted  to  their  pre- 
datory habits.  Many  a cut  worm  and,codling  moth  larva  falls  a victim  to 
these  friends  of  the  farmer. 

2.  Tiger  Beetles. — Beetles  generally  marked  with  white  on  the  back, 
formidable  jaws,  slender  legs;  many  forms  are  greenish  or  purplish  green 
with  white  markings.  They  are  about  of  an  inch  long.  They  are  by  no 
means  as  common  as  the  preceding,  and  occuring  on  sandy  shores,  and  in 
places  away  from  the  orchard  are  not  so  likely  to  be  so  well  known  as  other 
forms.  They  are  fond  of  the  hot  sunshine  and  quickly  take  flight  at  the 
approach  of  the  net  to  alight  a few  feet  farther  on. 

3.  PODABRUS  COMES. — A beetle  with  a black  body  and  red  head  and 
thorax.  It  has  no  conmon  name.  It  feeds  upon  Woolly  Aphis. 

4.  Lady  Beetles:  Sometimes  erroneously  called  “lady  bugs”  or  “ladv 
birds.”  It  is  a family  containing  many  species.  Every  one  is  familliar 
with  the  old  rhyme  “Lady  Bird,  Lady  Bird,  fly  away  home.  Your  house  is 
pn  fire  and  your  children  will  burn”,  which  is  applied  to  members  of  this 
family.  As  a rule  they  are  small,  about  X of  an  inch  long,  though  a few 
forms  are  over  X of  an  inch  long,  hemispherical.  Some  are  black  with 
two  red  spots  on  their  backs.  A very  common  kind  in  Oregon  is  Hippo- 
darmia  C07ivergens,  reddish  or  brownish,  X ia.  long  with  black  head  and 
thorax.  The  back  may  or  may  not  have  spots. 

Its  larva  is  a “worm”  blackish,  rough  and  bristly,  X in.  long.  The 
adult  beetle  lays  its  eggs  among  plant  lice,  and  both  adult  and  larva  con- 
sume large  numbers  of  these  pests, 

5.  vSyrphus  FliEvS. — One  frequently  sees  these  flies  poised  over  plants  in- 
fested with  plant  lice,  darting  here  and  there,  having  much  the  motion  of 
bees;  some  forms  mimicking  bees  or  wasps  very  well  in  coloration,  having 
3-ellow  bands  across  the  back.  Others  are  of  darker  color.  The  eggs,  laid 
among  plant  lice,  quickly  hatch  into  “worms”  greeni.sh  or  brownish,  about 
X in.  long  w'hen  full  growm.  These  consume  hundreds  office. 

6.  Lace  Wing  Fly. — Green  with  delicate  gauzy  wings.  The  insect  is  X 
in.  or  over  and  is  very  common  in  orchards.  Its  eggs  are  laid  on  fruit  or 
leaf,  and  are  placed  on  thi'cad  like  stalks.  The  stalk  and  eggs  are  white 
When  an  egg  is  on  the  point  of  hatching,  the  stalk  bends,  allowing  the  oc- 
cupant of  the  egg  to  crawl  out  on  the  surface  of  the  leaf  or  fruit,  while  the 
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other  eggs  are  out  of  the  way  of  the  jaws  of  this  voracious  little  larva, 
which  at  once  begins  to  look  about  for  woolly  aphis  or  green  aphis. 

7.  AxT  kiox. — A beneficial  predacious  insect  but  not  so  helpful  to  the 
agriculturist  as  some' of  the  previous  forms  because  it  is  found  away  from 
the  farm  in  sandy  places  in  the  woods.  Plere  its  small  pits,  an  inch  or  lefs 
in  diameter  are  fre(|uently  seen,  at  the  bottom  of  which  is  snugly  ensconced 
the  strong  jawed  larva  about  % of  an  inch  long,  waiting  for  any  luckless 
insect  which  may  fall  into  his  trap.  The  imago  or  perfect  insect  is  about 
of  an  inch  long  and  its  four  wings  expand  about  one  inch. 

Parasitical  Insects. 

As  mentioned  above  there  are  insects  whose  young  are  larvcc  feed  on 
the  tissues  of  injurious  (and  in  some^ases  it  must  be  said,  beneficial  ) forms. 
Chief  among  them  are: 

S.  Ichneumon  I'eucs:  These  have  heads  broad  transversly,  with  very 
long  antennae;  generally  a prominent  ovipositor  projecting  from  the  pos- 
ierior  end  of  the  body.  They  vary  in  size  from  a very  small  species,  almost 
microscopical  to  the  large  Thalcssa  nearlv  an  inch  and  a quarter  long,  with 
a long  slender  ovipositor  which  is  thrust  into  the  burrow  of  some  borers  iu 
wood. 

9.  T.A.CIIINA  Flies:  One  frccjuently  sees  caterpillars  with  one  or  more 
while  eggs  on  or  near  the  head.  These  eggs  are  deposited  by  Tachina  flies. 
These  are  short  flies  with  stout  body  more  or  less  covered  with  bristles,  and 
aie  frequently  found  about  flowers.  The  host,  or  injurious  insect  they  in- 
fest, does  not  die  at  once,  but  it  never  transforms  to  an  imago,  its  death 
taking  place,  after  the  parasite  or  para.sites  have  issued  from  its  body. 

There  are  several  other  families  of  parasites,  many  of  them  so  small  at; 
to  be  h.ard’y  visible  to  the  naked  eye;  and  the  most  of  them,  while  doing 
an  almost  incalcuable  amount  of  good,  do  not  attract  attention. 

Prof.  J.  H.  Comstock  writes  of  parasitic  insects  so  entertainingly  and  so 
instructively  withall  that  we  cpiote  him  in  full  here: 

“Wdien  the  discouraged  farmer  sees  his  crops  harvested  before  due  time 
by  hordes  of  hungry  insects,  he  is  a])t  to  long  for  a miracle  to  remove  the 
plague  from  Ins  fields.  Oftener  than  he  dreams  the  miracle  takes  place  and 
millions  of  insect  pe.sts  never  live  to  lay  theireggs  for  another  brood.  Such 
miracles  are  most  frequently  wrought  by  numbers  of  this  (referring  to  Ich- 
neumon h'lies)  and  allied  families. 

Very  many  other  insects  ])lay  an  important  jiart  in  the  destruction  of 
insect  pests;  but  in  most  cases  these  otlier  insects  are  .simply  predaceous, 
])Ouncing  iqioii  and  destroying  such  insects  as  they  can  overcome.  But  the 
true  i>arasites  act  in  a very  different  way.  Although  .some  species  are  ex- 
ternal ])arasites,  most  of  them  live  in  the  bodies  of  their  victims,  within 
which  they  have  their  entire  larval  existence.  Their  presence  in  this 
strange  situation  is  due  to  the  fact  tliat  tlie  jrarent  lavs  her  eggs  within  or 
upon  the  bo.ly  (T  the  insect  to  be  destroyed.  When  the  egg  is  laid  upon 
the  bodyof  the  victim,  the  larva  as  soon  as  it  h.atches  bores  its  way  into  the 
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body.  So,  ill  either  case  the  young  parasite  is  in  the  midst  of  suitable  food. 
It  is  probable  that  the  young  parasite  feeds  only  on  the  blood  of  its  host; 
hence  the  parasitized  insect  is  not  destroyed  at  once,  but  lives  on  with  the 
parasite  within  it,  which  gradually  attains  its  growth.  Finall}^  the  para- 
sitized insect  perishes;  and  from  the  larva  that  has  been  nourished  in  its 
b»)dy  there  is  developed  a winged  creature,  which  in  turn  lays  its  eggs  in 
other  victims.” 

Beneficial  Birds? 

While  there  may  be  and  undoubtedly  are  some  injurious  birds,  there 
is  no  doubt  but  that  the  majority  of  our  commoner  small  birds,  are  in  the 
long  run  decidedly  beneficial,  the  injurious  insects  they  destroy  more  than 
paying  for  the  fruit  and  cereals  they  consume. 

Excluding  the  English  Sparrow,  a foreigner  for  whom  we  have  little  or 
no  sympathy  there  is  perhaps  only  one  bird  which  really  stands  on  danger- 
ous ground  and  I refer  to  the  so-called  “sap-sucker”  or  “sap-sucking  wood- 
pecker.” This  title  is  only  deserved,  it  must  be  noted,  by  07ie  bird,  not  by 
the  entire  group  of  woodpeckers. 

And  yet,  a recent  bulletin  from  the  Department  of  Agriculture  at  Wash- 
ington D.  C.,  claims  that  the  trees  are  punctured,  and  the  sap  induced  to 
flow  b}^  this  bird,  in  order  that  the  sweet  juice  way  attract  insects  upon 
which  the  bird  has  been  seen  to  feed.  During  certain  seasons  of  the  year 
the  “sap  sucker”  subsists  very  largely  upon  insects. 

Most  fruit  growers,  however,  no  matter  how  humane  they  are  theoreti- 
cally, are  not  going  to  look  quietly  on,  while  Robins  and  other  birds  in 
hordes  are  eating  up  their  berries,  and  they  have  resource  to  their  shotgun. 
This  is  a matter  which  the  entomologist  will  have  to  leave  to  their  own 
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A STUDY  IN  THE  ECONOMY  OF  CATTLE  FOODS. 

BY  G.  W.  SHAW. 

The  subject  of  stock  feeding  is  an  important  one  to  this 
State,  and  is  destined  to  be  more  so  in  the  near  future.  It  is 
important  not  only  to  the  producer  of  cattle  for  the  butcher’s 
block,  but  also  to  every  farmer  who  has  to  do  with  stock  of  any 
kind,  for  it  improves  the  chance  of  supplementing  the  articles  at 
hand  in  an  economical  manner  and  to  suit  the  varied 
conditions  and  desires.  This  is  the  more  so  in  these  times  of 
close  margins,  when  every  business  has  to  be  reduced  to  the 
strictest  economy.  It  is  “penny  wise  and  pound  foolish”  for  us 
to  pursue  in  these  days  the  methods  of  twenty-five  years  ago, 
when  there  was  scarcely  anything  known  either  of  the  com- 
position or  digestibility  of  cattle  foods.  If  we  would  succeed  in 
any  business  it  behooves  us  to  spend  a portion  of  our  time  in 
reading  the  experience  of  others,  and  of  the  investigations  that 
are  being  conducted  along  the  lines  in  which  our  business 
interests  lie.  It  is  no  more  essential  that  the  manufacturer 
should  be  abreast  of  the  times  in  order  to  succeed,  than  that  the 
farmer  should  be  acquainted  with  the  latest  discoveries  in 
his  business. 

There  is  today  a veritable  struggle  for  existence,  and  this 
becomes  more  intense  year  by  year  in  all  pursuits.  Farming, 
once  regarded  as  the  simplest  of  all  occupations,  has  become  one 
of  the  most  complex.  The  farmer  who  follows  practices  of  years 
ago,  when  he  had  but  to  sow  the  seed  and  harvest  the  crop,  to 
pitch  out  the  hay  to  his  cattle,  letting  them  eat  as  much  as  they 
would  and  trample  under  foot  any  that  remained,  has  little  remu- 
neration to-day  for  his  toil.  The  new  methods  that  have  taken 
the  place  of  the  old  hap-hazard  ways  always  require  considera- 
ble thought,  and  often  very  close  study.  As  the  result  of  this, 
the  farmer  must  become  a student  as  well  as  a thorough  busine.ss 
man.  As  time  advances  it  becomes  more  and  more  evident  that 
“No  department  of  natural  science  is  incapable  of  yielding  in- 
struction to  the  tiller  of  the  .soil.”  We  can  no  longer  look  with 


suspicion  upon  anything  that  smacks  of  science,  for  knowledge 
which  comes  to  us  through  its  channels  has  been  obtained  by  the 
most  careful  observations  and  experiment. 

The  ultimate  purpose  of  all  agricultural  investigation 
is  how  to  produce  more  plants  and  animals  upon  the  same  area  at 
a less  expense.  With  reference  to  this  question  during  the  last 
ten  years  a great  many  important  problems  have  been  solved, and 
none  has  a more  important  bearing  upon  farm  economy  than  that 
of  rational  stock  feeding.  We  must  admit  that  much  still  re- 
mains to  be  done  in  this  field,  yet  the  results  so  far  obtained  have 
put  an  entirely  different  aspect  upon  this  branch  of  farm  opera- 
tions. The  field  is  a vast  one,  and  we  might  almost  sa}’  that  it 
is  boundless;  and  the  varied  local  conditions  so  modify  the 
circumstances  that  there  is  need  of  special  investigation  in  each 
locality.  The  solution  of  these  problems  demands  long  and 
carefully  conducted  expeiiments,  for  the  questions  that  have  to 
be  met  are  not  only  the  composition  of  the  fodder  articles,  but 
also  their  relative  digestibility  under  the  existing  circumstances 
and  with  the  particular  kind  of  animal  in  hand,  and  how  much 
of  the  various  nutrients  each  kind  of  animal  needs  to  support 
life,  and  to  do  the  desired  work. 

In  the  state  of  Oregon  on  January'  i,  1893  there  were  the 
following  animals. 


Horses 294,509, 

. Mules 4,755, 

Milch  Cows 107,183, 

Oxen  and  other  Cattle 781,114, 

Sheep  2,456,077, 

Hogs 204,609, 


Valued  at  $13,479,667 

" " 249,503 

" " 2,572,392 

“ “ 12,238,890 

“ “ 5,903,182 

“ “ 912,760 


A saving  of  but  ten  cents  per  month  would  aggregate  over 
four  and  one-half  million  dollars  to  the  state  per  year,  and  such 
a saving  by  rational  feeding  alone  would  be  a very  conservative 
estimate.  Then  there  are  the  wasteful  methods  of  handling 
manure,  which  will  demand  attention  at  another  time. 

A writer  has  tersely  put  the  question  of  farm  management 
as  requiring  a knowledge  of  “i.  What  fodder  crops  to  grow;  2. 
which  will  produce  the  most  nutritive  matter  per  acre  at  the 
lowest  cost;  3.  how  to  feed  these  in  such  a way  as  to  get  the 
benefit  of  all  they  contain;  and  4.  how  to  return  to  the  .soil  as 
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much  as  possible  of  the  mannrial  matter  removed  with  the  crop.” 

It  is  the  province  of  this  bulletin  to  set  forth  the  results  of 
the  analyses  of  some  of  the  grasses  commonly  grown  in  this 
state,  as  well  as  some  explanation  of  the  methods  used  in  cal- 
culating rations.  It  is  the  legitimate  office  of  any  bulletin  to 
disseminate  among  the  farmers  of  the  state  in  which  it  is  pub- 
lished, results  that  will  be  useful  to  them,  wherever  those 
results  may  have  been  obtained,  of  course  giving  proper  credit 
tor  the  source.  Hence  in  this  publication  is  given  a table  show- 
ing the  average  composition  of  many  common  feeding  stuffs.  It 
is  deemed  best  to  give  this  at  this  time  since  of  late  there  has 
been  considerable  inquiry  for  such  information.  The  results 
given  in  Table  III.  represent  averages  of  a large  number  of 
analyses  made  in  many  places  in  this  country. 

As  this  is  essentially  the  first  bulletin  issued  from  this 
Station  bearing  directl}^  on  this  important  question,  it  will  not 
be  out  of  place  to  explain  some  of  the  terms  which  are  used  in 
all  discussions  of  a like  nature.  These  it  will  be  necessary  to 
understand  in  order  to  intelligently  comprehend  not  only  this 
bulletin,  but  also  the  farm  literature  as  it  appears  in  the  best  ag- 
ricultural papers. 

COMPOSITION  OF  CATTLE-FOODS. 


The  following  description  is  put  in  as  simple  terms  as  pos- 
sible without  sacrificing  accuracy  of  .statement,  and  in  no  sen.se 
pretends  to  be  new  matter.  The  composition  of  food-stuffs, 
whether  plant  or  animal,  may  be  graphically  represented  as 
follows: 


r 

Watkr. 


FOOD  STUFFS. 

Dry  Mat- 
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f Albumin- 
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Nitrogen-  fNitrogen- 

i OUS  I Carbo-  | free  Ext. 
t hydrates  -{ 

I Crude 

Mineral — Ash  [ Fibre. 


It  will  be  noticed  that  in  all  cases  water  is  present.  In 
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many  instances  this  is  very  evident,  as  in  grass,  beets,  turnips, 
etc. ; while  in  other  material  it  is  not  so  evident,  yet  when  they 
seem  perfectly  dry  under  ordinary  conditions,  there  is  from  5 to 
10  per  cent  moisture  present.  This  water  has  no  more  food 
value  than  that  taken  from  wells  or  streams.  It  is,  however,  a 
necessary  constituent  of  the  animal  body,  of  which  it  composes 
from  40  to  50  per  cent.  Moisture  is  determined  in  the  laboratory  by 
heating  the  material  for  a long  time  at  the  temperature  of  boiling 
water,  and  in  feeding  stuffs,  for  technical  reasons,  this  is  con- 
ducted in  a current  of  dry  hydrogen.  After  the  moisture  has 
been  driven  off  there  is  left  the  drjf  viatter,  which  is  partly  or- 
ganic and  partly  mineral  in  its  composition.  The  mineral  mat- 
ter of  plants  has  already  been  discussed  in  a previous  bulletin. 
No.  36.  In  fodder  analyses  this  mineral  part  of  the  plant  is  ex- 
pressed by  the  term  ash.  It  is  the  residue  left  after  burning  to 
perfect  \vhiteness. 

The  organic  matter  embraces  two  well  marked  classes,  viz., 
those  containing  the  element  nitrogen,  nitrogenous;  and  those 
which  lack  nitrogen,  7ion-7iitro^enous.  Of  all  the  material  com- 
posing a food-stuff,  the  nitrogenous  matter  is  the  most  important. 
It  embraces  both  albuminoids  and  amides,  which,  however,  are 
not  usually  separated,  but  classed  together  as  Crude  Protein. 
The  albuminoids  compose  much  the  larger  part,  and  are  the  more 
important.  They  contain  about  16  per  cent  of  nitrogen,  and  are 
determined  by  an  estimation  of  this  element  in  the  food-stuff. 
The  part  which  these  bodies  play  in  the  animal  economy  is  the 
very  important  one  of  producing  or  renewing  flesh  (muscle  or 
lean  meat.)  Their  office  is  two-fold  for  thev  also  furnish  material 
from  which  the  animal  is  able  to  elaborate  a certain  amount  of 
fat.  Yet  by  feeding  the  animal  protein  alone  he  can- 
not be  kept  alive  for  any  length  of  time.  Experiment  has  con- 
clusively demonstrated  that  only  by  feeding  all  three  ingredients 
can  this  be  done  without  sacrificing  health  or  flesh.  The  relative 
amount  of  protein,  and  its  digestibility,  determines  in  a large 
measure  the  commercial  value  of  a food-stuff 

Nearly  all  food-stuffs  contain  more  or  less  fat.  This  term 
is  not  used  here  in  as  definite  a sense  as  in  ordinary  language, 
but  rather  refers  to  a class  of  bodies  which  have  a similar  com- 
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position,  and  since  the}^  are  determined  by  extraction  with 
ether,  inaii}^  chemists  prefer  to  use  the  name  Ether  Extract.  It 
really  denotes  more  than  fat,  including  in  the  case  of  grasses, 
clovers  and  other  green  food-stuffs,  the  coloring  matter  and 
certain  gums.  But  in  grain  the  extract  is  nearly  all  fats  and  oils. 
These  do  not  differ  in  any  essential  particular  from  the  animal 
fats  and  oils,  which  all  belong  to  a class  of  bodies  known  as  glyc- 
erides. As  intimated  above  an  animal  has  power  to  form  fats 
in  its  own  body,  hence  does  not  rely  solely  on  the  supply  from 
the  food-stuff.  The  function  of  this  class  of  bodies  is  to  keep 
up  the  animal  heat.  It  seems  to  make  no  difference  as  to  the 
source  of  the  fat,  for  even  in  the  butter  from  milch  cows  that  had 
been  fed  on  cotton-seed  meal,  thereby  affecting  the  milk,  Bab- 
cock failed  to  find  any  trace  of  the  foreign  fat,  and  pronounced 
it  all  butter  fat.*  As  a heat  producer  the  value  of  the  fat  of  a 
food-stuff  is  2)4  times  that  of  the  other  carbohydrates. 

The  Carbohydrates  are  usually  separated  into  Crude  Eibre, 
and  another  class  called  Nitrogeyi-free  Extract.  The  former  is 
the  woody  tissue  of  the  plant,  which  remains  after  successive 
boilings  with  a weak  acid  and  a weak  alkali.  Carefully  con- 
ducted experiments  show  that  even  this  woody  fibre  has  a nutri- 
tive value,  a small  quantity  usually  being  digested.  Still  the 
value  of  food-stuffs  usually  varies  inversely  as  the  amount  of 
crude  fibre  present.  The  Nitrogen-free  Extract  is  composed  of  a 
number  of  substances,  as  starch,  sugar,  dextrin,  and  gums, 
grouped  together  because  similar  in  composition.  The  entire 
group  t)f  carbohydrates  is  used  to  keep  up  the  vital  heat  of  the 
body,  and  produce  fat  to  be  stored  up  in  the  animal  tissues  for 
reserve  fuel. 

So  far  as  known  all  changes  o*  whatever  kind  occur  in  nature 
in  accordance  with  fixed  methods.  “Like  causes  produce  like 
results.”  This  is  as  true  in  the  process  of  animal  digestion 
as  elsewhere.  The  processes  of  nutrition  are  carried  on  accord- 
ing to  well  fixed  laws,  and  it  has  been  one  of  the  objects  of 
scientific  re.search  to  arrive  at  a better  understanding  of  these  laws 
in  order  that  they  may  be  applied  in  feeding  animals. 
The  history  of  investigations  to  ascertain  just  what  is  the  correct 
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proportions  of  nutrients  to  feed  animals  to  produce  different 
results,  and  that  the  most  economically,  covers  a period  of  about 
thirty  3^ears  the  earliest  experiments  being  made  by  Bischoff  and 
\"oit,  in  Munich,  Slohmann  and  Hennebey,  in  Weende,  and 
Wolff,  in  Hohenheim.  The  results  of  these  investigations,  and 
later  ones  in  America,  have  resulted  in  such  intelligent  tab- 
ulations as  to  enable  us  to  get  better  results  and  more  profit  than 
with  the  old  hap-hazard,  guess-work  method. 

That  a food-stuff  may  be  of  the  greatest  value,  it  must  have 
a certain  proportion  existing  between  the  nutrients,  and  these 
must  be  accompanied  by  a certain  amount  of  non-nutritive 
matter.  All  the  material  of  a food-stuff  is  not  digestible.  The 
per  cent  of  digestible  matter,  then,  is  not  the  actual  amount  of 
nutritive  matter  present  as  shown  in  the  analysis  of  the  fodder. 
But  a chemical  analysis  is  the  first  step  to  render  the  results  of 
feeding  experiments  intelligible,  and  is  absolutely  essential  to  an 
understanding  of  the  material  we  are  using  in  rations.  It  is  the 
foundatio7i  upo?i  which  the  whole  question  of  rational  system  of  feed- 
ing rests.  By  chemical  analysis  it  has  bee^i  possible  to  dete7mi7ie 
7iot  07ily  the  a7no7i7it  of  fiutritive  77iatter  a great  7nany  fodders  but 
also  ivhat  pe7'ce7it  of  each  class  of  7iutrie7its  is  digestible.  So  it  is 
possible  to  measure  the  nutritive  value  of  most  of  the  common 
food-stuflfs. 

Before  animals  could  be  fed  intelligently  it  was  necessary  to 
know  their  demands  for  the  production  of  certain  results.  For 
instance,  what  was  the  proportion  of  nutrients  demanded  by  an 
ox  to  simply  maintain  life  and  health,  and  what  did  he  demand 
when  at  hard  labor,  and  what  should  be  the  proportion  to  pro- 
duce the  quickest  returns  when  he  was  intended  for  the  block? 
This  was  a difficult  question  to  solve,  but  the  Germans,  with 
their  accustomed  persistency,  went  at  the  problem,  and  as  a re- 
sult have  been  able  to  formulate  a table  of  feeding  standards,  which 
gives  the  needs  of  various  animals  under  different  conditions. 
The  ones  obtained  by  Prof.  Fhnil  Wolff  are  the  ones  which  are 
almost  universally  adopted  by  both  German  and  American  feed- 
ers. These  results  represent  the  average  of  a large  number  of 
experiments,  as  do  the  other  tables  here  given. 


TABLE  I.  FEEDING  STANDARDS. 

Pounds  per  Day  per  i,ooo  Pounds  Live  Weigh!. 
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Total  Organic 
IMatter. 

Fat. 

Protein. 

Nitrogen-P'iee 

Extract. 

Total  Nutritivi 
! Substance. 

Nutritive  Ratio 

1 

Horse  at  light  work 

21.0 

0.40 

I 5 

9-5  i 

1 1.40 

I :y.o 

Horse  at  average  work 

22.5 

0.60 

1.8 

1 1.2  1 

13.60 

1:7.0 

Horse  at  hard  work 

255 

0.80 

2.8 

13-4  i 

17.0 

1:5-5 

Oxen  at  rest  in  stall 

17-5 

0.15 

0.7 

8.0  I 

8.85 

1:12. 

Oxen  at  ordinary  work 

24.0 

0.30 

1.6 

II-3  ' 

13.2 

1:7.5 

Oxen  at  hard  work 

26.0 

0.50 

2.4 

13-2  1 

16.10 

1 :6.o 

Oxen  fattening — first  period  

27.0 

0.50 

2.5 

15.0 

18.0 

1:6.5 

Oxen  fattening — second  period 

26.0 

0.70 

30 

14.8 

18.5 

E5.5 

Oxen  fattening — third  period 

25  0 

0.60 

2.7 

14  8 

18. 1 

1 :6.o 

Milch  Cows 

24.0 

0.40 

2-5 

12.5 

15.4 

1:5-4 

Sheep — wool  producing  (coarse  breed) 

20.0 

0.20 

1.2 

10.3 

II. 7 

1 19.0 

Sheep — wool  producing  (fine  breed)... 

22.5 

0.25 

1.5 

II. 4 

13.15 

1 :8.o 

Sheep — fattening,  first  peiiod 

26.0 

0.50 

3-0 

15.2 

18.7 

1:5-5 

Sheen — fattening,  second  period 

25.0 

0.60 

3-5 

14.4 

18.5 

,1:4.5 

Swine — fattening,  first  period 

36.0 

5-9 

27-5 

32.5 

h:5.5 

Swine — fattening,  second  period 

31.0 

1 

4-9 

24.0 

28.9 

11:6.0 

Swine — fattening,  third  period * 

23-5 

1 

2.7 

.D-5 

20.2 

:u-^5 

In  place  of  the  standard  as  above  given  for  milch  cows,  Dr. 
Babcock*  suggests  the  one  given  below  as  better  adapted  to  this 
country: 


country: 

Total  organic  matter 25.olt3S. 

Digestible  protem 2,2  “ 

Digestible  carbohydrates 13. i “ 

Digestible  fat...,. 7 “ 

Total  digestible  matter 16.0  “ 

Nutritive  Ratio  1:6.8 


NUTRITIVE  RATIO  AND  FUEL  VALUE. 

It  is  found  that  under  different  conditions  animals  demand 
different  ratios  of  the  flesh-forming  nutrients  (orotein)  to  the 
heat-producing  nutrients  (carbohydrates.)  F(W  instance,  if  the 
carbohydrates  are  disproportionately  increased  and  the  proteins 
correspondingly  decreased  the  result  will  be  a loss  of  flesh  and 
strength.  Since  this  :'s  true  it  can  readil}'  be  seen  that  it  is  a 
matter  of  importance  for  any  feeder  to  understand  thoroughly 
the  feeding  material  with  which  he  has  to  deal.  He  should  un- 
derstand not  only  its  composition,  but  also  its  digestibilit}^ 

The  ratio  existing  between  the  protein  and  the  carbo- 
hydrates is  known  as  the  '"Nutritive  Patio'\  and  is  an  extremely 
important  index  to  the  quality  of  the  food,  as  found  by  actual  di- 
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gestion  experiments.  The  term  shows  not  only  the  relath  e 
rm^unt  of  food  constituents  in  the  material,  but  also  indicates 
on  what  side  the  food  should  be  supplemented  to  produce  the  de- 
sired results  at  the  least  cost.  To  illustrate  how  the  nutritive 
value,  or  nutritive, ratio,  is  determined,  let  us  take  a chance  il- 
lustration. 


There  is  in  Red  Top  hay 


Digestible  Protein 

Digestible  Nitrogen-free  Extract 

Digestible  Fibre 

Digestible  Fat 

3^-35  " 

72X2^=  J.80 

4- '3  J 49-43 

1 1 . 9 or  1:11.9 

which  expresses  the  nutritive  ratio.  The  fat  is  multiplied  by 
2^  since  experiments  shows  that  pound  for  pound  it  supplies  2^ 
times  as  much  heat  as  the  carbohydrates.  Provided  there  is  much 
protein  matter  the  ratio  is  said  to  be  close;  and  wude  when  there 
is  a small  amount  of  protein  as  compared  with  the  carbohy- 
drates. If  we  examine  the  table  of  feeding  standards  on  page 
37  we  shall  see  that  in  the  case  of  fattening  cattle,  we  have  a 
much  closer  ration  in  the  second  period  than  in  either  the  first 
or  third  periods. 

The  heat  producing  power  of  foods  is  also  an  important 
element.  This  is  expressed  in  terms  of  “Potential  Energy,” 
the  unit  of  wEich  is  the  calojie  of  heat,  or  the  amount  of  heat 
required  to  raise  one  pound  of  water  4 degrees  Fahrenheit.  The 
heat  giving  power  is  best  expressed  in  calories  per  poimd  of  food 
consumed.  Calculated  in  this  manner  the  following  general 
estimate  may  be  made  of  the  average  potential  energy  in  one 
pound  of  food  nutrients. 

Calories  per  pound. 

Protein : i860 

Fat,  or  Ether  Extract u.220 

Carbo  hydrates i860 

It  is  doubtless  true  that  these  figures  are  not  absolutely 
correct,  but  they  represent  the  best  of  modern  research,  and  are 
certainly  within  a very  small  limit  of  error. 
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digestibility  of  food-stuffs. 

The  chemical  analysis  of  a fodder  does  not  represent  its  food 
value.  A part  of  the  food  eaten  by  an  animal  is  indigestible. 
The  relative  amount  of  digestible  and  indigestible  matter  varies 
with  different  food-stuffs  and  the  higher  or  lower,  de- 
gree of  digestibilit}^  very  materially  affects  its  nutritive  value. 
Different  stages  of  growth  also  influence  the  digestibility  of  the 
food-stuff,  and  therefore  its  food  value.  The  amount  of  di- 
gestible matter  for  most  of  the  common  cattle-foods  has  been  de- 
termined by  feeding  animals  for  a stated  period  upon  food  whose 
composition  has  been  previously  determined  by  analysis.  The 
material  so  used  is  weighed,  and  the  excreta  of  the  animal  very 
carefully  collected,  weighed  and  analyzed.  The  excreta  is  sup- 
posed to  closely  represent  the  indigestible  matter,  and  from  its 
analysis  and  that  of  the  food  eaten  can  be  calculated  the  amount 
digested.  The  per  cents  of  the  various  nutrients  that  can  be  di- 
gested by  an  animal  are  called  the  DigestioJi  Co-efficiejits. 

The  amount  of  digestible  matter,  then,  can  be  computed, 
when  we  know  the  digestion  co-efflcients,  as  follows:  Suppose 
we  know  the  composition  of  alfalfa  to  be  as  follows: 


Protein 

5-91 

X 

78 

= 4.61  Digestible 

Fat 

I-L5 

X 

42 

= 0.48  “ 

Nitrogen-free  Extract 

12.02 

X 

70 

= 8.41 

Crude  Fibre 

10-57 

X 

42 

= 4-44 

The  digestion  co-efflcients  of  a number  of  the  common  food- 
stuffs, as  determined  by  various  experimenters,  is  given  in 
table  II  below,  that  the  figures  may  be  accessible  to  the 
farmers  of  this  state.  The  figures  will  be  subject  to  change  as 
more  extended  experiments  are  conducted  in  this  country. 
Such  figures,  on  account  of  the  time  required  for  digestion  ex- 
periments are  not  subject  to  rapid  change,  and  the}^  will  serve 
as  a fair  index  of  the  digestibility  for  some  time. 

The  chemical  department  of  the  Station  is  now  at  work 
determining  the  composition  of  Oregon  grasses,  forage  plants, 
grains  and  mill  products  and  will  issue  bulletins  relative  to  each 
as  often  as  it  seems  best  to  do  so.  These  analyses  will  be 
followed  as  far  as  possible,  by  digestion  experiments  with 
animals  in  order  to  further  demonstrate  the  value  of  the  various 
foods.  In  the  present  bulletin  we  wish  to  set  forth  the  compo- 
sition of  a few  Oregon  grasses  as  determined  in  the  laboratory  of 
the  Station.  The  writer  is  well  aware  that  the  results  show  a 
condition  of  things  contrary  to  the  popular  idea  in  some  portions 
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of  the  state.  Yet  this  is  just  the  reasons  for  publishing  the 
results.  The  results  are  in  harmony,  however,  with  the  recog- 
nized facts  as  found  :n  other  states. 

TABLE  II. 


FEEDING  vSTUFFS. 


Corn  Fodder,  green. 


Corn  Stalks. 


Oat  Straw. 


Vetch  hay.... 
Wheat  Straw 

Rye  Straw 

Potatoes 


and  other  maicrial. 

Wheat  Shorts 

Corn  Meal 

Pea  Meal 


Linseed  Meal 

Cotton  Seed  Meal. 

Oats 

Gluten  Meal 


'fficients  as 
berimenters. 

determined  by 

■ t 
1 

1 

. i 

1 i 

•n  I 

rganic  Mat-  1 
ter. 

i 

'5 

0 

i> 

P 

tc  h 
Ox. 

6 

u 

H ’ 

C 

a. 

IL  - 

6 

74 

67 

' 73 

83~ 

3 

74 

69 

73 

74 

2 

67 

64 

78 

53 

18 

46 

80 

67 

67 

62 

62 

85 

78 

60 

47 

54 

54 

63 

55 

37 

5^ 

71 

69 

70 

4 

52 

52 

64 

66 

3 

42 

54 

57 

49 

14 

51 

61 

49 

65 

46 

2 

40 

37 

52 

57 

2 

65 

50 

7i 

43 

' 76 

60 

66 

54 

17 

36 

39 

56 

23 

32 

37 

58 

69 

96 

55 

"s 

84 

95 

80 

78 

68 

68t 

2 

76^-- 

82 

92 

87 

2 

83 

54 

94 

26 

6 

68 

78 

76 

72 

33'' 

86 

90 

80 

35 

2 

89 

100 

68 

OJ 

82 

to 

75 

23 

I 

89 

87 

88 

91 

■^European  Experiment.  tincindes  fibre. 

The  materials  which  we  propose  to  discinss  are  red  clover, 
timothy,  orchard  grass,  tall  oat  grass,  cheat,  and  oat  straw. 
The  value  of  the  articles  given  below  is  not  intended  to  express 
more  than  the  yelative  value.  The  actual  value  is  governed  by 
too  varying  circumstances  to  be  expressed  in  any  definite  figures. 
The  figures  do  tell  ns  this,  tliat  if  we  pay  $i  2.87  per  ton  for 
clover  hay,  we  should  be  able  to  secure  timothy  at  $i  r.73.  If 
we  pay  le.ss  than  th.e  amount  named  above  for  the  clover  the 
])roportion  exi.sting  between  the  prices  should  be  as  12.87 
I 1.73.  In  reckoning  tliese  values  we  have  counted  the  digestible 
fit  and  protein  as  w)rdi  4 1-3  cents  p2r  piuini,  and  tlie  digest- 
ible carbohydrate-;  at  9-10  of  a cent  per  pound. 


41 


A FEW  OREGON  FODDER  PLANTS. 


Red  Clover.  Ttifolium  pratense,  L- 
The  sample  was  cut  when  in  full  bloom  in  the  summer  of 
1894,  and  hung-  in  the  laboratory  till  the  spring  of  1895,  when  it 
was  analyzed.  The  composition  was  as  follows: 

Percentage  Calculated  to  Digestible 

Composition  Dry  Substance.  Matter  in  loo  lbs. 


Water 9.39 

Dry  Matter 90.61 


Ash 7.71  8.58  - - 

Protein  8.26  9.11  5.04 

Crude  Fibre 28.45  3i-40  i3-C9 

Nitrogin-free  Extract  ...43. 76  48*29  28.44 

Ether  Extract 2.43  2.69  1.19 

Nutritive  ratio  1:8.  8.  Heat  units  in  i pound  916.42.  Relative 
value  $12.87  • 


This  excellent  forage  plant  is  so  well  known  that  a descrip- 
tion here  would  be  superfluous,  however,  a few  words  as  to  its 
production  may  not  be  out  of  place.  There  is  no  doubt  but  that 
the  farmers  of  the  Willamette  valley  could  profitably  pay  more 
attention  to  the  preduction  of  clover.  There  are  three  reasons 
for  this  statement,  first,  that  clover  is  king  of  all  forage  plants; 
second,  owing  to  its  power  to  gather  nitrogen  from  the  air,  it  is 
a great  enricher  of  the  soil,  and  therefore  would  tend  to  preserve 
the  soil  fertilit}”  third,  the  conditions,  as  shown  by  careful  trials, 
are  in  many  cases  favorable  to  its  production.  As  the  question 
of  soil  fertility  is  forced  upon  the  attention  of  the  farmers,  as  it 
is  bound  to  in  the  not  far  distant  future,  the  merits  of  clover  will 
become  better  known,  and  we  shall  see  it  taking  a regular  place 
in  farm  crops.  As  to  its  adaptibility  to  the  Willamette  valley, 
and  the  method  of  seeding  to  secure  a good  stand,  we  refer  the 
reader  to  Bulletin  No.  35,  by  Prof.  H.  T.  French,  of  this 
Station.  There  are  many  soils  in  this  valley  adapted  to  its  pro- 
duction, and  at  the  Station  success  has  attended  its  seeding  even 
on  the  “white  lands.”  There  is  a popular  belief  that  the  soils 
of  the  Willamette  valley  are  deficient  in  lime  and  therefore 
unsuited  to  the  growing  of  clover.  But  analysis  does  not  show 
this  to  be  the  case,  in  fact  the  soils  in  nearl}^  all  cases  carry  a 
fair  amount  of  lime — on  an  average  about  0.4  per  cent — while 
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east  of  the  mountains  this  amount  is  nearly  doubled.  There  is 
certainly  a sufficient  supply  of  lime  to  meet  the  demands  of 
clover,  which,  while  it  is  said  to  do  the  best  on  a calcareous  soil, 
will  do  well  even  jf  the  lime  content  is  comparatively  small. 

Timothy.  Phleum  prateyise,  L. 

This  is  an  average  sample,  and  was  gathered  when  in  early 
bloom. 

Percentage  Calculated  to  Digestible 

Composition  Dry  Matter  Matter  in  k o lbs. 


Water 1 1 . 1 9 

Dry  Matter 88.81 


Ash 3.98  4.48  - - 

Protein 6.. 02  6.77  3.25 

Crude  Fibre 30-35  34*  i5  16.69 

Nitrogen-free  Extract. . .46.25  52.13  29.14 

Ether  Extract 2.20  2.47  1.19 


Nutritive  Ratio  1:14.8.  Heat  units  in  i pound  963.11.  Relative 
value  $i  1.42  per  ton. 

The  grass  is  a perenial,  and  adapted  to  moist  heavy  soils, 
but  since  it  roots  shallowly  it  is  quite  easily  affected  by  drouth. 
While  popular  judgeuient  places  this  grass  at  the  head  of  the 
list,  yet  a large  number  of  chemical  analyses  and  digestion  ex- 
periments fail  to  support  this  idea.  Timothy  is  successfully 
grown  throughout  the  valleys  of  the  state,  and  in  some  localities 
grows  as  high  as  7 to  8 feet.  While  this  grass  sells  better  than 
most  other  grasses,  yet  for  feeding  purposes  it  is  not  equal  to 
some  others,  as  will  be  seen  by  comparing  the  figures  above 
given  with  the  following. 

Orchard  Grass  Dacfylis  glo7nerata,  E. 

The  sample  was  cut  while  in  bloom.  Its  composition  was 


as  follows: 

Percentage 

Composition 

Calculated  to 
Dry  Matter 

Digestible 
Matter  in  loo 

Water 

....11.80 

- - 

- - 

Drv  Matter 

....88.20 

- - 

- - 

Ash 

....  5.90 

6.60 

- 

Protein 

. . 8.17 

9.26 

4.41 

Crude  P'ibre 

43-46 

21.08 

Nitrogen-free  Plxtract.. .33.54 

38.  I 2 

21.13 

hither  Extract 

....  2.26 

2.56 

1.22 
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Nutritive  Ratio  1:7.2.  Heat  units  in  i pound  918.81.  Relative 
value  $11.73  per  ton. 

This  grass  has  been  tried  on  the  Station  farm  and  of  it  Prof. 
French  says: 

“There  is  no  state  in  the  Union  where  orchard  grass  does 
better  than  in  Oregon.  It  makes  good  pasturage,  and  when  cut 
early  it  can  not  be  easily  excelled  for  hay.  It  does  well  on  the 
level  lands  of  the  Willamette  valley,  and  on  the  red  hill  land  it 
grows  with  great  vigor.  In  most  parts  of  Oregon  it  is  desirable 
to  get  a grass  which  will  mature  early  so  that  it  can  make  its 
growth  before  the  dry  season  begins.  This  grass  meets  these 
requirements  completely.  It  begins  to  head  in  April,  and  is 
often  ready  to  cut  in  May.  It  continues  its  growth  through  the 
winter,  furnishing  a good  growth  for  pasturage.  If  sown  alone 
it  should  be  sown  thick;  but  the  best  results  are  obtained  when 
sown  with  clover  or  some  other  grass.  In  spring  this  grass  will 
furnish  a bite  two  weeks  earlier  than  most  other  grasses.  When 
grazed  down  it  soon  recovers  its  vigor  of  growth.” 

In  England  the  grass  is  considered  better  than  timothy,  and 
many  feeders  in  this  country  who  have  tried  it  side  by  side  with 
other  grasses  give  it  the  preference.  Of  it  Mr.  I.  A.  Cole  says: 
“After  twenty  years  experience  I have  settled  down  on  orchard 
grass  as  posessing  greater  merits  than  any  other  for  both  the 
pasture  and  meadow  for  fattening  animals  or  for  the  dairy  stock. 
When  cut  for  hay  just  before  its  bloom,  and  cured  with  as  little 
sun  as  possible,  it  will  make  more  milk  than  any  other  variety 
known  to  me.” 

Its  superiority  is  also  borne  out  by  chemical  analyses.  To 
obtain  the  greatest  food  value  tlie  grass  should  be  cut  while  in 
early  bloom. 

Tall  Oat  Grass  Arrheyiatherum  aveyiaceum,  Beauv. 

Composition  of  Calculated  to  Digestible 

Air  Dry  Substance  Diy  Matter  Matter  in  loo  lbs. 


Water 14*30 

Dry  Matter 85.70 


Ash... 7.23  8.43  - - 

Protein  10.88  12.69  13*14 

Crude  Fibre 24.36  28.42  26.97 

Nitrogen-free  Extract... 42. 82  52.34  26.97 

Ether  Extract 2.41  2,80  1.20 
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Nutritive  ratio  1:7.2.  Heat  units  in  i pound  912.56.  Relative 
value  $12.39  per  ton.^ 

The  trials  made  with  this  grass  in  Oregon  have  met  with 
marked  success.  It  is  a deep  feeder,  and  consequent!}' 
will  withstand  very  dry  weather  and  produce  an  excellent  crop. 
An  examination  of  its  analysis  as  stated  above  will  show  it  to 
have  a high  feeding  value,  indeed  to  have  the  highest  of  any  of 
the  grasses  here  treated.  It  is  best  used  together  with  some 
clover  as  the  cattle  eat  it  more  readily  when  thus  mixed. 

Cheat,  or  Chess.  Bromus  secalinus,  L. 

Composition  Calculated  to  Digestible 

Air  Dry  .Substance  Dry  Matter  Matter  in  loo  lbs 


Water 8.56 

Dry  Matter 9i'44 


Ash 9.19  10.05  ■ ~ 

Protein 3.61  3.94  1.95 

Crude  Phbre 31.90  33.79  17.55 

Nitrogen-free  Extract. . .44.99  50.30  28.44 

Ether  Extract 1.75  1.92  .95 


Nutritive  ratio  1:24.5.  Heat  units  in  i pounds  941.77.  Rel- 
ative value  $10.79  per  ton. 

In  some  portions  of  the  state  this  grass  is  grown  consider- 
ably. Ff>r  hay  it  does  not  compare  with  any  of  the  grasses 
named  above.  The  samples  used  for  analysis  were  of  average 
quality,  and  while  if  cut  a little  earlier  they  would  have  made  a 
little  better  showing,  yet  experience  ehsewhere  conclusively  has 
.shown  that  this  is  a poor  grass  .so  far  as  food  value  is  concerned. 
Our  farmers  would  do  better  to  use  either  tall  oat  gra.ss  or 
orchard  grass.  Foods  are  pretty  fairly  measured  by  the  amount 
of  protein  they  contain.  In  cheat  we  find  this  constituent  low. 
The  fact  of  its  low  feeding  value  is  so  well  established  that  it  is 
rarely  used  elsewhere  as  an  agricultural  grass.  Our  analysis 
simply  adds  strength  to  other  analy.ses,  and  the  .sooner 
the  farmers  of  certain  portions  of  the  state  recognize  the  limited 
value  of  the  grass  the  better.  To  more  fully  test  the  grass  in  this 
state  the  writer,  in  connection  with  the  agriculturist  of  the  Station, 
will  .shortly  enter  upon  a feeding  ex])eriment  with  the  hay  of 
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cheat.  But  the  results  given  in  the  above  table  may  be  taken  as 
fairly  representing  its  relative  value. 

The  reasons  for  it  being  a poor  grass  may  be  set  forth  as 
follows.  As  stated  above,  experiments  show  that  animals  re- 
quire a certain  amount  of  each  nutrient  for  the  maintainance 
of  life,  health  and  strength.  Of  these  ingredients  protein  is  the 
most  important,  and  of  this  cheat  contains  a relatively  small 
amount.  Hence  in  order  to  obtain  the  requisite  amount  of  flesh- 
forming matter  (protein,)  the  animal  has  to  eat  an  excessive 
amount  of  other  ingredients,  which  is  a waste,  and  tends  to 
injure  the  digestive  system  of  the  animal.  To  use  cheat  alone 
would  be  much  the  same  as  to  attempt  to  feed  a person  al- 
together on  potatoes.  A correct  ratio  with  this  hay  should 
contain  a more  liberal  supply  of  nitrogenous  grains  than  most  other 
hays.  It  will  be  noted  that  cheat  contains  but  little  more  pro- 
tein, or  flesh-forming  material,  than  the  sample  of  oat  straw 
analyzed,  which  was  an  excellent  sample.  Less  cheat  and  more 
clover  would,  indeed,  be  a boon  to  the  state. 

There  is  also  another  reason  why  cheat  is  considered  inferior. 
It  is  an  annual,  necessitating  the  preparation  of  ground 
and  seeding  each  year  which  is  no  small  expense.  This  of 
course  increases  very  materially  the  cost  of  the  crop  over  that  of 
either  oat  or  orchard  grass  which  are  perennials.  In  calculating 
the  feeding  value  of  course  this  has  not  been  taken  into  account, 
but  in  counting  the  actual  agricultural  value  of  the  grass  this 
would  form  a very  important  item,  and  make  this  grass  still  less 
valuable.  In  fact  cheat  comes  much  nearer  to  oat  straw  in  value 
than  it  does  to  either  of  the  other  grasses  mentioned. 

Oat  Straw. 

The  sample  of  oat  straw  may  be  considered  a good  one,  as 
the  grain  was  not  over-ripe  when  cut,  and  therefore  shows  a 
little  closer  nutritive  ratio  than  is  usual. 

Composition  Calculated  to  Digestible 

Air  Dry  Substance  Dry  Matter  Matter  in  loo  lbs 


Water 9.62 

Dry  Matter 90.38 


Ash 5.20  5.62  - - 

Protein 3.51  3.78  1.40 

Crude  Fibre 43-37  4^-94  24.82 

Nitrogen-free  Extract... 36. 02  41-63  18.73 

Ether  Extract 2.21  2.39  .44 
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Nutritive  rati6  1:27.8.  Heat  units  in  i pound  853.62.  Relative 
value  $9.43  per  ton. 

By  comparing  the  analysis  of  straw  with  the  other  as  here 
given  it  will  be  seen  that  it  is  deficient  in  feeding  qualities, 
particularly  in  albuminoids  and  fats,  yet  by  a proper  balancing 
by  means  of  succulent  foods,  as  roots  or  silage,  and  materials 
rich  in  albuminoids  and  fats,  as  oil  meal,  a considerable  amount 
of  straw  can  be  fed  to  animals  at  a profit,  especially  if  the 
animals  are  properly  housed.  Oil  meal  can  now  be  had  as 
cheaply  on  this  coast  as  it  can  in  the  east,  and  indeed  it  is  even 
cheaper  than  quoted  in  Chicago.  It  is  an  extremely  valuable 
food  to  be  fed  in  connection  with  the  coarser  foods,  and  it  is  safe 
to  say  that  if  it  does  not  cost  more  than  $25  per  ton  it  can  in 
most  cases  be  used  with  profit.  At  present  it  is  quoted  at  a 
much  lower  figure  than  this.  A too  large  proportion  of  straw 
should  not  be  used  as  it  will  tend  to  constipate  the  animal,  but 
with  a proper  balancing  the  succulent  food  and  roots  will  furnish 
the  necessary  laxative  matter  to  counterbalance  the  above 
tendency,  and  the  straw  will  .serve  as  an  excellent  source  of 
income  on  the  farm.'  The  ill  repute  which  it  has  obtained  comes 
largely  from  trying  to  economize  by  feeding  it  without  com- 
bining the  proper  amount  of  protein  and  fats. 

We  have  not  spoken  of  the  manurial  value  of  any  of  these 
substances,  which  of  itself  is  an  important  item.  While  it  is  not 
our  intention  to  speak  at  length  of  this  side  of  the  matter  at  this 
time,  it  may  be  said  that  an  animal  averages  to  take  out  of  a 
fodder  about  20  per  cent  of  its  value,  the  balance  being  contained 
in  the  excreta  which  in  all  instances  should  be  saved  and  re- 
turned to  the  land.  There  is  not  as  much  attention  paid  to  this 
saving  as  there  ought  to  be,  but  in  the  not  far  distant  future  its 
necessity  will  be  forced  upon  us.  In  the  calculation  of  the 
quality  of  any  food-stulf  for  farm  u.se,  the  manurial  value  should 
also  receive  attention  and  be  added  to  the  food  value,  thus  giving 
the  total  value  of  the  fodder  to  the  farm. 
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CALCULATING  RATIONS  FROM  THE  TABLES. 

While  it  is  not  our  purpose  to  dwell  at  length  on  the 
question  of  cattle  rations,  yet  it  is  desirable  to  introduce  the 
subject  in  this  bulletin  in  order  to  explain  the  use  of  the  tables, 
and  to  pave  the  way  for  future  publications  treating  of  feeding 
experiments. 

Having  discussed  the  various  terms  applied  to  fodder  analy- 
sis, we  can  come  directly  to  the  use  of  the  tables.  In  the  com- 
putation of  rations  it  is  evident  that  only  the  digestible  part  of  a 
food  need  be  considered.  An  examination  of  Table  II,  page-  39, 
will  show  that  some  fodders  ma}^  be  considered  as  cojicentrated , 
while  others  are  coarse.  Among  the  concentrated  foods  we 
would  place  such  substances  as  wheat,  oats,  oil  meal,  pea  meal, 
etc. ; while  the  latter  class  would  include  the  hays,  grasses,  and 
many  waste  products.  In  the  compounding  of  rations  we  at- 
tempt to  make  such  a combination  of  the  two  classes  as  will  give 
the  best  results.  Let  us  illustrate,  suppose  we  have  on  hand 
red  clover  hay,  oat  hay,  cut  in  the  milk  stage,  wheat  bran,  and 
coarsely  ground  wheat,  and  that  we  are  desirous  of  compounding 
a suitable  ration  for  milch  cows,  the  average  weight  of  which  is 
1000  pounds.  Find  in  Table  I,  or  rather  the  American  standard 
below  the  table,  the  nutritive  ratio  required  under  the  circum- 
stances, and  also  the  amount  of  the  various  nutrients.  There 
we  find  that  the  nutritive  ratio  should  be  about  i:  6.  8,  that  the 
animal  should  have  about  25  pounds  of  dry  matter  composed  as 


follows: 

Protein 2.20 

Carbohydrates 

Fat 70 

Total  Nutritive  Matter 16.00 


In  making  up  the  ration  the  tables  should  not  be  followed 
too  rigidly  for  no  two  lots  of  food  material  will  have  exactly 
the  same  composition.  They  do,  however,  represent  a very 
close  approximation  to  the  true  composition  of  the  substances 
given.  After  a careful  examination  of  the  table,  suppose  we 
decide  to  form  a triat  ration  of  10  pounds  clover  hay,  15  pounds 
oat  hay,  and  5 pounds  wheat  bran.  In  Table  II,  page  39,  we 
find  that  in  100  pounds  clover  hay  there  are  6.74  pounds  digest- 
ible matter,  or  .0674  in  one  pound.  In  10  pounds  then,  there 
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would  be  .0674  X 10,  or  .674  as  in  the  table  below.  In  like 
manner  the  other  nutrients  are  calculated. 


Protein. 

Carbohydrates. 

Fat. 

10. lbs.  Clover  hav 

.0.67 

3-76 

0.16 

15  lbs.  Oat  hay .' 

0*75 

6.61 

0.20 

5 lbs.  Wheat  bran 

0.57 

2.19 

0.  I2 

Total  Digestible  Nutrients 

-•I-99 

12.56 

0.48 

Comparing  these  nutrients  with  the  standard  they  will  all 
be  found  too  low.  To  remedy  this  let  us  use  15  pounds  clover 
and  10  pounds  oat  hay.  Calculating  in  the  same  manner  as 


above. 

the  ration  will  stand 

as  follows: 

15  lbs. 

Clover  hay 

..  I.OI 

••■5-64 

0.24 

10  lbs. 

Oat  hay 

-50 

•••4-45 

0.13 

5 lbs. 

Wheat  bran .•. 

••  -57 

...2.19 

0.12 

Total  Digestible  Nutrients. . .2.08 ,12.28 0.49 

Still  the  nutrients  are  too  low.  For  a third  trial  let  us  use 
1 1 pounds  of  Oat  hay,  and  add  i pound  of  the  ground  wheat, 
which  will  give  the  following  ration: 


15  lbs.  Clover  hav  

..I.OI 

5-64 

0.24 

1 1 lbs.  Oat  hav  

-55 

4 89 

0. 14 

5 lbs.  Wheat  bran 

••  -57 

2.19 

0.12 

I lb.  Wheat 

..  .10 

71  

0.02 

Total  Digestive  Nutrients.. 

•2.23 

13-43 

0.52. 

Calculating  the  nutritive  ratio  as  before  explained  we  shall  find 
it  to  be  1 : 6.  6 which  is  close  to  our  standard.  The  fat  is  lower 
than  the  standard,  but  the  carbohydrates  are  higher,  and  will  to 
some  extent  compensate  for  the  lack  of  fat  since  the  two  classes 
have  the  same  office  in  animal  economy.  While  a suiall  de- 
parture from  the  standard  is  allowable,  a broad  one  should 
alwa3\s  be  avoided.  If  these  tables  are  even  approximately 
followed  there  will  be  a decided  .saving  in  the  feeding  of  animals. 
The  tables  are  in  no  wise  speculative,  but  are  the  result  of 
laborious  and  painstaking  experiment  ccmducted  by  many  trained 
specialists,  and  so  far  as  experience  has  gone  there  is  no  rea.son 
to  doubt  their  accuracy.  They  are  not,  however,  inflexible 
rules,  but  rather  guides,  to  be  followed  as  good  sense  and  judge- 
ment may  direct,  bearing  in  mind  that  a wide  deviation  will 
always  be  at  the  expense  of  the  desired  results. 
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Table  hi. — Average  Composition  of  American  Feeding  Stuffs. 


Percent 

Pekckntage  Composition.  digesti  b l e 
Matter. 


Feeding  Stuffs.  : 

No.  of  analyses 

Water. 

Ash. 

1 Crude  protein. 

‘Crude  fibre. 

Nitrogen-free 

Extiact. 

j Ether  extract. 

Organic 

matter. 

Crude  protein. 

Carbo  hydrates 

Ether  extract. 

Nutritive  Ratic 

Green  fodders  and  silage. 

! 

Pasture  grass 

80.0 

2.C 

3- 

4.O' 

9-7  i 

.8: 

18.0 

2.6 

' It  .6 

.5 

4-5 

Green  fodder  corn  (maize) 

126 

79-3 

I 2 

1.8 

5.0 

12.2  i 

•5 

19.51 

1 1-3 

11.8 

.4 

9.8 

Alfalfa  (lucern) 

23:71.8 

2-7 

4.8 

74 

12.3  1 

I.O 

25 -5  i 

3.6 

!ii.4 

•4 

3-4 

Grren  clover 

43  70.8 

2.1 

4.4 

8.1 

13.5 

1. 1 

27.1 

2.9 

14. 1 

.7 

5.4 

Alsike  clover,  in  bloom 

4 

74.8 

2.0 

3-9 

7.4 

II. 0 

•9 

23.2 

2.7 

13.1 

.6 

5.4 

Kve  fodder 

7 

76.6 

i.8j 

.6 

1 1.6 

6.8 

.6 

21.6 

2.1 

14.1 

•4 

7.2 

Oat  fodder 

5 

65.2 

3-4 

II. 2 

19-3  i 

1.4 

35.3 

2.7 

,22.7 

I.O 

9-3 

Red  top,  in  bloom 

5 

64.8 

'2.3! 

3.3 

94  19.1  1 

1.2 

32.9 

2.3 

20.5 

.7 

9.6 

Meadow  fescue,  in  bloom 

4 

69.9 

1.8, 

2.4 

10.8  14.3 

.8, 

28.3 

1.7 

17.8 

.5 

II. 2 

Timothy 

.S6 

61.6 

2.1 

3.1 

II. 8 20.2  . 

1.2. 

36.31 

2.2 

23.0 

.7 

II. I 

Blue  grass 

18 

65.1 

2.8 

4.1 

9.1 

17.6 

1-3’ 

32.1 

2 9 

19.2 

.8 

7.3 

Corn  silage 

99 

79.  t 

1.4 

1.7 

6.0 

II. I i 

.8, 

19.5 

.8 

II  6 

.7 

1 6., 6 

Clover  silage 

5 

72.0 

2.6 

4.2 

8.4 

II. 6 : 

1.2 

25.4 

2,0 

13.2 

I.O 

8.0 

Hav  and  dry  coarse  fodders. 

Fodder  corn  (maize),  field  cured 

3,3 

42.2 

2.7 

4.5 

4-3  34-7 

1.6 

55-1 

2.6 

33-3 

1. 1 

13.8 

Hay, from  red  clover 

38 

k3-3 

6.2 

12.3 

24.8  38.1 

3.3, 

78.5 

6.5 

34-6 

1.6 

5.9 

Hav  trom  mammoth  clovei 

10 

21.2 

6.1 

10.7 

24.5,33.6 

3.9 

72.7 

5-7 

32.0 

i ^-9 

6.4 

Hay  from  alf  dfa  (lucern) 

21 

8.4 

7.414.3 

25.0 

42.7 

2.2 

84.2 

7.6 

37-8 

I 3 

5.4 

Hav  from  alsike  clover 

9 

9-7 

8.3 

12.8 

25.640.7 

i 2.9 

82.0 

6.8 

36.8 

1.4 

5.8 

; 6.5 
' 4.4 

’ 8.9 

128.1 

44.7 

2.7 

84  3 

A A 0 

1 I 3 

Q A 

Timothv  hay 

68 

13. 

I 59 

29.0 

45.0 

1 2.5 

82.4 

0*'-' 

3-0 

43.9 

1 ^ 0 
1 ^-2 

15.6 

Hay  from  mixed  meadow  grasses... 

II 

16.0 

4-6 

6.4 

29.9 

41  0 

2.1 

79.4 

3-6 

42.7 

I.O 

12.5 

Marsh  hay 

2 

1 7-9 

1 5.2 

7.8 

30.1 

46.3 

2.7. 

86.9 

3-5 

44-7 

1.7 

'13.9 

Oat  straw 

12 

9.2 

5-1 

4.0 

37.0 

42.4 

2.3: 

85.7 

1-9 

,41.4 

.7 

27.1 

Bariev  straw 

97 

14.2 

1 5-7 

3-5 

36.0 

36.0 

1.5 

80.1 

i -9 

;4i.3 

.6 

*47.5 

Wheat  straw 

7 

, 9-6 

4.2 

3-4 

38.1 

43-4 

I 3 

86.2 

.8 

'37-9 

.5 

‘48.9 

Rve  straw 

7 

7-1 

3-2 

3-0 

38.9 

46.6 

1.2 

89.7 

.8 

42.7 

•4 

|54.i 

Buckwheat  straw 

3 

■9.9 

j 5.5 

5.2 

43.0 

35.1 

1.3 

84.6 

2.3 

:37-7 

.6 

I17.0 

Pea  vine ' 

14 

13.6 

6.6 

9.0 

35.5 

33-7 

1.6. 

79.8 

4-3 

32.3 

.8 

7.9 

Roots  and  Tubers. 

1 

j 

1 

Potatoes 

12 

78.9 

1 I.O 

2.1 

.6 

17.3 

.1 

;20.I 

1.4 

16. 1 

.1 

'11.6 

Red  beets 

9 

88.5 

! I.O 

1.5 

.9 

8.0 

.i3 

|io.5 

•9 

7.6 

.1 

8.7 

Sugar  beets 

19 

86.5 

! -9 

1.8 

.9 

9.8 

.1 

12.6 

1. 1 

9.3 

.1 

8.6 

Mangel  wurzels 

9 

190.9 

1.4 

.9 

."•5 

.2 

8.0 

1. 1 

4.8 

.2 

4-8 

Rutabagas 

4 

88.6 

! ^-2 

1.2 

1.3 

?-5 

.2 

10.2 

•9 

7.1 

.2 

i 8.4 

Turnips 

3 

90. ,s 

.8 

1. 1 

1.2 

6.2 

.2 

8.7 

.6 

5.5 

.2 

10. 0 

Carrots 

8.88.6 

I.O 

1. 1 

1.3 

7.6; 

4 

10.4 

I.O 

7.1 

.3 

7.8 

Grains  and  Mill  Products. 

i 

1 

Corn  (maize) 

208 

do. 9 

1.5 

10.5 

2.1 

69.6 

5.4 

87.6 

7.1 

62.7 

4.2 

|io.3 

Corn  and  cob  meal 

7 15,1 

1.5 

8.,S 

6.6 

64.8 

3.5 

83.4 

6.5 

56.3 

1 2.9 

1 9 7 

Oats « 

30 

] I.O 

3.0 

11.8 

9-5 

59  7 

5.0 

86.0 

9.1 

44.7 

4-1 

6.0 

Oat  shorts 

6 

10. 0 

5.2 

16.2 

7-.5 

54.5 

6.6 

84.8 

12.6 

45.7 

5.4 

4.6 

Barley 

10 

10.9 

1 

12.4 

2.7 

69.8 

1.8 

86.7 

9-5 

66.1 

1.2 

7.2 

Wheat 

310 

10.5 

1.8 

11.9 

1.8 

71.9 

2,1 

87.7 

9.2  1 

64.9 

1.4 

7.4 

Wheat  bran — roller  process 

7 

12.0 

, 5.6.16.1 

8.4 

53.7 

4.2 

82.4 

12.6 

44.1 

2.9 

4,0 

Wheat  bran — old  process 

9 

12.0 

1 4-9li3.o 

8.1 

58.2 

3.8 

83.1 

10. 1 

47.5 

2.6 

5.3 

Wheat  shorts 

12 

Tl.8 

4.6:14.9 

7-4 

56.8 

4.5 

83.6 

II. t. ; 

45.4 

3.2 

4.6 

Wheat  middlings 

33 

12. 1 

i 3.4d5-7 

4-7 

60.2 

4.0 

84.5 

12.2 

47.2 

2.9 

4-4 

Rye 

9 

II. 6 

! 1.9 

10,6 

1-7 

72.5 

L7 

86.5 

8.3 

65.5 

1.2 

8.2 

Rye  bran 

7 

II. 6 

1 3-6 

14.7 

3-5 

63.8 

2.8 

84.8 

9-7 

48.0 

1.6 

5-4 

Rye‘(shorts 

I 

9-3 

! 4.9 

18.0 

5-1 

59.9 

2.8 

85.8 

11.9 

45.1 

1.6 

4.1 

Buckwheat 

8 

12.6 

2.0 

10. 0 

7 

64.5 

2.2 

85.41 

7.7 

49-2 

1.8 

6.9 

Buckwheat  bran 

2 

10.5 

3-0 

12.4 

31-9 

38.8 

3.3 

86.51 

7.4 

30.4 

I.O 

4.7 

Buckwheat  shorts 

2 

II. I 

5-1 

27.1 

8.3 

40,8 

7.6 

83.8: 

21. 1 

33.5 

5.5 

2.2 

Buckwheat  middlings 

6 

12.7 

! 5-1 

28.2 

4.2 

42.3 

7.5 

82.2 

22.0 

33.4 

5-4 

2.0 

Pea  meal 

2 

10. s 

: 2.6 

20.2 

144 

51. 1 

1.2 

86.9 

18.0 

56.0 

.9 

3.1 

Cow  pea 

5 14.8 

, 3-2 

20.8 

4.1 

55-7 

1.4 

82.0 

18.3 

54.2 

1. 1 

3.1 

Miscellaneous  Feeds. 

1 

1 

Lin.seed  meal,  old  process 

2 

9.2 

5-7 

32.9 

•9 

35.4 

7.9 

85.1 

28.3 

32.8 

7.1 

1. 1 

Linseed  niQal,  new  process 

14  10. 1 

i 

32.2 

9-5 

38.5 

3.0 

84.1 

27.2 

32.9 

2.7 

I.O 

Apples 

36  84.8 

[ -5 

I -4 

1.5 

12.5 

.3 

14.7 

•3 

12.8 

.2  1 

44.3 

Apple  pomace 

7 76.7 

1 ..5 

i H4 

3.9  16.2 

1-3 

22.8 

1.0 

1 1.9 

1. 1 j 

14.6 

Skimmed  milk 

96  90.4 

1 -7 

I 3-3 

I 4.7 

.8 

8.9 

9-3 

4.7 

1 .8 

2.1 

Butter  milk 

8s  90. 1 

1 .7 

4.0 

! 40 

1. 1 

9.2 

3.1 

4.0 

1. 1 

1.7 

Whey 

46  93.4 

' -7 

' -9 

'.4^8.. 

^3 

^5:?. 

^.8 

.4-7 

I _ .3  i 

6.9 
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RESUME. 

In  the  State  of  Oregon  on  Januar}'  i,  1893,  there  were  the 
following  animals:  horses,  204,509;  mules,  4,755;  milch  cows, 
107,183;  oxen  and  other  cattle,  781,114;  sheep,  2,456,077; 
hogs, 504, 609.  A saving  of  but  ten  cents  per  month  per  head  in 
the  method  of  feeding  would  amount  to  over  four  and  one-half 
million  dollars  annually.  The  question  of  rational  feeding,  then, 
is  an  important  one,  and  demands  the  attention  of  ever}'  farmer. 

It  is  the  province  of  this  bulletin  to  discuss  this  subject 
from  the  chemical  standpoint,  as  well  as  to  present  anal}'ses  of 
some  Oregon  fodder  plants. 

The  analysis  of  a food-stuff  is  expressed  in  the  following  terms: 
water,  dr}'  matter,  ash,  protein,  ether  extract,  crude  fibre,  and 
nitrogen-free  extract.  The  water  has  no  more  food  value  than 
that  obtained  from  streams.  The  dry  matter . is  what  remains 
after  all  the  water  has  been  driven  off'.  The  ash  is  the  mineral 
matter  which  remains  after  the  organic  matter  has  been  burned 
away.  The  term  protein  is  applied  to  the  class  of  bodies  cc)ii- 
taining  nitrogen,  which  element  composes  about  16  per  cent  of 
the  protein.  The  office  of  these  nitrogenous  bodies  is  that  of 
flesh  forming.  The  ether  extract  includes  fats,  oils,  certain 
gums,  and  coloring  matters.  Crude  fibre  is  the  woody  tissue  of 
the  plant  or  grain.  The  nitrogen  free-extract  embraces  all  other 
bodies  than  those  named,  among  which  are  sugar,  starch,  dextrin 
and  certain  gums.  The  ether  extract,  crude  fibre,  and  nitrogen- 
free  extract  together  are  called  carbohydrates,  the  office  of 
which  is  to  furni.sh  vital  heat  and  produce  fat,  for  which  pur- 
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pose  the  ether  extract  has  2^  times  the  value  of  the  other  car- 
bohydrates. 

All  the  material  of  a food-stuff  is  not  digestible.  To  be  of 
the  greatest  value  there  must  be  a certain  ratio  existing  between 
the  nutrients,  and  there  must  be  a certain  amount  of  non-nutri- 
tive matter.  These  conditions  vary  according  to  what  is  desired 
from  the  animal. 

By  chemical  analysis,  which  is  the  foundation  of  rational 
feeding,  it  has  been  possible  to  determine  not  only  the  composi- 
tion of  the  various  food-stuffs,  but  also  the  digestibility  of  each 
nutrient,  and  what  proportions  of  nutrients  are  needed  by  vari- 
ous classes  of  animals  to  produce  desired  results.  (See  Tables  I, 
II,  and  III.) 

The  index  to  the  quality  of  food  is  its  “nutritive  ratio,”  or 
the  ratio  existing  between  the  digestible  protein  and  the  digesti- 
ble carbohydrates. 

The  percents  of  the  nutrients  that  can  be  digested  are 
known  as  digestion  co-efficients.  Knowing  these  and  the  analy- 
sis of  any  fodder,  it  is  possible  to  ascertain  approximately  the 
amount  digestible.  The  digestion  co-efficients  for  many  materials 
have  been  determined,  (See  Table  II)  and  also  the  composition  of 
many  food-stuffs.  (Table  III.) 

Analysis  and  computation  of  the  relative  digestible  matter 
in  red  clover,  tall  oat  grass,  orchard  grass,  timothy,  cheat,  and 
oat  straw,  show  their  relative  value  to  be  in  the  above  order. 

Clover  can  be  successfully  and  profitably  produced  on  soils 
of  the  Willamette  Valley  and  in  most  parts  of  the  State.  Farm- 
ers should  give  more  attention  to  this  most  excellent  forage 
plant.  Timothy  is  not  so  valuable  a fodder  plant  as  is  popu- 
larly supposed.  It  is  inferior  to  either  orchard  grass  or  tall  oat 


52 

grass.  Cheat,  or  chess,  is  relatively  a poor  fodder  plant,  and 
should  give  way  to  either  orchard  grass,  tall  oat  grass,  or  the.se 
mixed  with  clover.  Oat  straw  may  be  made  a greater  source  of 
revenue  to  the  farmer  by  feeding  it  more  than  is  now  done,  and 
using  a greater  quantity  as  litter,  thereby  securing  a greater 
manurial  value  than  b}^  burning.  It  can  well  be  fed  when  com- 
pounded with  more  concentrated  foods. 

In  compounding  rations  it  should  be  remembered  that  the 
standards  here  given  are  not  inflexible  rules,  but  rather  guides 
from  which  there  should  not  be  a wide  deviation. 
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The  following  bulletin  on  prune,  apple,  and  pear  growing, 
is  respectfully  submitted  to  the  fruit  growers  of  Ore- 
gon. The  teachings  and  conclusions  set  forth  in  this  bulletin 
are  largely  derived  from  data  collected  in  making  a Survey  of  the 
fruit  interests  of  Oregon,  an  undertaking  which  was  begun  by 
the  Horticultural  Department  of  tlie  State  Experiment  Station, 
September  ist,  1895,  and  which  will  be  continued  during  the 
summer  of  1896.  In  making  this  Survey,  several  weeks  were 
spent  by  the  writer,  by  Mr.  A.  H.  Carson  of  Grant’s  Pass,  and 
by  Mr.  H.  L.  Smith,  of  Hood  River,  in  a careful  examination  of 
the  orchards  of  Western  Oregon.  A large  mass  of  data  and 
observations  has  been  acquired  and  it  is  hoped  at  the  conclusion 
of  the  work  that  this  may  be  published  in  such  form  that  it  will 
be  of  value  to  the  fruit  grower.  Meanwhile,  the  information 
collected  will  be  the  basis  of  all  bulletins  upon  practical  horticul- 
ture issued  by  the  Horticultural  Department  of  the  Station. 

U.  P.  HEDRICK. 
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PRUNE  GROWING  IN  OREGON. 


HE  prune  industry  has  grown  to  be  one  of 
the  most  important  interests  in  the  state. 
Already  it  has  assumed  greater  propor- 
tions than  all  other  orchard  industries. 
As  the  favorite  fruit  crop  of  Oregon  it 
has  much  in  its  favor;  the  trees  are  sure  to  bear,  there 
are  no  climatic  conditions  to  overcome,  the  finished  product  is 
not  perishable,  and  its  insect  pests  and  fungous  diseases  are  less 
numerous  than  other  fruits.  The  trees  suffer,  it  is  true,  from 
several  pests  but  they  are  slight  afflictions  in  comparison  to  the 
codlin  moth  and  apple  scab  of  the  apple  and  pear,  and,  until  we 
have  curculio  and  black  knot  which  render  plum  growing  in 
the  East  almost  impossible,  we  can  say  that  prunes  are  free  from 
diseases.  Moreover,  there  is  a growing  demand  for  the  product, 
dried  and  green,  which  promises  well  for  the  industry. 

There  are  about  26,000  acres  devoted  to  prune  growing  in  Or- 
egon. Prunes  are  grown  throughout  the  western  part  of  the 
state  and  along  the  Columbia  and  its  tributaries  in  northern  and 
eastern  Oregon,  but  the  major  part  of  the  industry  is  comprised 
in  the  Willamette  and  Umpqua  River  valleys.  In  the  Willam- 
ette Valley,  there  are  about  15,000  acres  of  prune  orchards.  As 
yet  most  of  these  orchards  are  on  the  black  alluvial  soil  near  the 
river  and  have  not  to  any  appreciable  extent  encroached  upon 
the  red  hill  soil  farther  away,  though  that  this  soil  will  produce 
prunes  is  certain.  The  second  largest  prune  district  is  the  Ump- 
qua River  Valley.  Here  there  are  about  6,500  acres  of  prune 
orchards.  The  valley  of  the  Umpqua  seems  to  be  the  most 
favored  region  for  prunes,  trees  and  fruit  reaching  their  highest 
perfection  there.  The  Petite  or  French  prune  especially  seems 
to  thrive;  the  Italian  can  be  as  well,  and  perhaps  better,  grown 
in  the  Willamette  Valley.  The  Petite  prune,  and  the  Italian 
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more  or  less,  are  grown  very  successfully  in  the  Rogue  River 
Valley  also,  where  there  are  approximately  1,500  acres.  Attempts 
are  being  made  to  grow  prunes  in  Hood  River  Valley  and  along 
the  Columbia  in  eastern  Oregon,  but  experienced  orchardists  say 
that  these  sections  cannot  well  compete  with  the  more  favored 
prune  localities,  and  that  their  splendid  fruit  resources  can  be 
used  to  better  advantage  in  growing  other  fruits.  In  these  dis- 
tricts there  are  about  2,500  acres. 

Climate. — One  of  the  resources  of  Oregon  is  its  climate. 
An  adequate  estimate  of  its  functions  and  value  as  a factor  in 
producing  prunes,  and  its  influence  upon  prune  growing,  would 
lead  us  far  beyond  the  limits  of  a brief  bulletin.  But  some  of 
the  practical  information  gathered  from  the  recent  Survey  will 
be  in  place. 

The  horticultural  effects  of  the  Willamette  Valley  climate 
are  as  follows.  All  fungous  diseases  are  more  prevalent  than  in 
higher  and  drier  valleys.  The  great  prune  pest  of  the  state, 
shot  hole  fungus,  finds  a more  congenial  home  and  is  far 
more  rampant  in  the  Willamette  Valley  than  elsewhere.  Brown 
rot,  newly  introduced  into  the  state,  is  as  yet  found  only  here  and 
will  soon  be  a most  grevious  pest.  In  the  humid  atmosphere, 
moss  and  lichens  quickly  cover  the  trees.  Strong  winds,  a feat- 
ure of  Willamette  Valle}^  climate,  make  it  necessary  to  head  low 
and  prune  so  as  to  secure  strong,  stocky  trees.  Sunburn  is  not 
so  common  as  in  the  warmer  and  drier  valleys.  Fruit  ripens 
from  one  to  three  weeks  later  than  in  the  other  valleys.  Defici- 
ency in  sunlight  and  summer  heat  makes  the  growth  of  some 
varieties  of  prunes  unsatisfactory. 

The  chief  horticultural  effects  of  the  Umpqua,  Rogue,  and 
Hood  River  Valley  climates,  are,  in  comparison  with  the  Willam- 
ette; fewer  fungous,  but  more  insect  pests;  woolly  aphis,  green 
aphis,  San  Jose  scale,  red  and  yellow  spider,  are  more  plentiful, 
except  perhaps  in  Hood  River.  There  is  an  earlier  and  more  per- 
fect ripening  of  fruits,  especially  those  of  summer  and  autumn, 
because  of  the  continual  sunshine  and  dry  air.  On  the  other 
hand,  Italian  prunes  do  not  attain  their  full  size  and  best  charac- 
teristics because  of  being  forced  into  early  maturity.  Injuries 
from  hot  winds  and  sun-scald  are  more  frequent.  Local  in- 
fluences governed  by  topography  are  much  more  marked  in 
these  valleys,  making  it  important  that  fruit  locations  be  select- 
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ed  with  great  care.  More  attention  must  be  given  to  the  special 
conditions  and  natural  agencies  which  contribute  to  the  develop- 
ment of  fruit  in  any  location.  The  rainfall  is  much  less  and  ihe 
atmosphere  not  nearly  so  humid  so  that  in  some  places  prune 
growers  ma}"  have,  sometime,  to  resort  to  irrigation. 

The  same  causes  that  make  the  differences  in  the  various 
valleys,  make  local  variations  also,  and  these  need  alwa^^s  to  be 
taken  into  consideration  by  the  fruit  grower.  There  are,  for  ex- 
ample, all  through  the  state,  small  valleys,  protected  from  cold 
winds,  and  heavy  fogs,  and  open  to  sunshine,  which  produce  fruits 
earlier  in  the  season,  and  of  better  quality,  than  locations  not  sf> 
favored.  Elevation  ministers  to  the  same  effect.  Rivers  mod- 
erate climatic  influences  somewhat.  In  general,  then,  the  metes 
and  bounds  of  latitude  are  set  aside  somewhat  by  local  modiflca- 
tions,  and  the  intelligent  fruit  grower  who  chooses  his  location 
in  accordance  with  climatic  condition,  will  find  in  the  climate  a 
valuable  ally. 

Soils. — Soils  and  stocks  are  intimate!}^  related,  but  of  the 
latter  we  shall  speak  hereafter.  Prunes  thrive  best  in  a rich 
sandy  soil,  as  is  well  demonstrated  by  the  splendid  orchards  grown 
on  that  soil  in  Douglas  county.  The  second  best  soil  is  the 
black  loam  of  the  valle3"s,  always  provided  that  it  is  well  drain- 
ed. At  present,  most  of  the  Willamette  orchards  are  in  this 
soil,  and  better  ones  can  hardl^^  be  produced,  when  other  condi- 
tions are  proper.  The  red  lands  are  third  in  the  list  of  desirable 
soils,  but  great  care  in  selecting  locations  on  red  lands  must  be 
taken  in  regard  to  depth  of  soil.  One  of  the  grevious  mistakes 
made  by  planters  all  through  Western  Oregon  is  that  of  locating 
their  orchards  on  shallow  soils.  This  is  especiall}^  true  on  the  red 
lands.  The  minimum  depth  of  soils  for  prunes  is  four  feet,  and  as 
much  deeper  than  that  as  possible  is  desirable.  Fine  prunes  are 
grown  on  granite  soils,  but  these  soils  are  not  lasting  and  must 
])e  irrigated  if  best  results  are  to  be  had.  The  above  claims  for 
the  various  soils  are  not  arbitrary.  In  fact,  location,  drainage, 
and  depth  of  soil  have  almo.st  as  much  to  do  with  success  in 
prune  growing  as  does  the  kind  of  soil.  It  must  be  remembered 
that  there  are  infinite  gradations  between  the  various  soils. 

The  prune  tree  is  a gross  feeder,  its  limbs  growing  often- 
times several  feet  in  one  .season,  so  whatever  the  .soil,  it  must  be 
rich.  On  the  other  hand,  a soil  may  be  too  rich,  producing  a 
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weak,  watery  growth  not  at  all  desirable.  Prunes  contain  a 
large  amount  of  water  so  that  it  is  necessary  to  have  a soil 
somewhat  retentive  of  moisture,  and  also  one  that  can  be 
thoroughly  tilled,  that  being  essential  to  proper  conservation  of 
moisture.  But,  as  before  stated,  the  land  for  prunes 
must  be  thoroughly  drained.  This  is  to  be  emphasized  at  all 
times  since  one  of  the  great  faults  of  the  prune  orchards  of  Ore- 
gon is  that  they  are  not  on  properly  drained  land.  Briefly,  the 
ideal  soil  for  a prune  orchard  is:  A rich,  sandy  loam,  warm, 

mellow  and  deep,  containing  sufficient  vegetable  humus  to  give 
lightness  and  retain  moisture  without  being  damp  and  heavy, 
and  having  good  natural  or  artificial  drainage.  The  character 
of  the  soil  is  not  to  be  determined  by  surface  appearance  but  by 
thorough  examination. 

Procuring  trees. — Oregon  is  well  supplied  with  good  nurser- 
ies and  a grower  can  get  first  class  trees,  but  many  hardly  know 
what  they  want.  One  of  the  chief  complaints  among  the  prune 
growers  we  visited  this  fall,  was  in  regard  to  their  young  trees. 
Procuring  trees  is  so  largely  a matter  of  business  and  good  judge- 
ment, that  anything  which  any  one  aside  from  the  buyer  could  say 
would  be  of  little  walue,  but  a word  or  two  in  a general  way 
will  be  proper  here.  Patronize  the  nearest  reputable  nursery- 
men, endeavoring  to  get  stock  at  a low  price,  but  not  purchas- 
ing simply  because  of  cheapness.  Buy  only  first  class  trees, 
two  years  from  the  bud,  having  as  an  ideal,  trees  .of  medium  size, 
with  straight,  stocky,  hard  growth,  clean  trunks,  free  from  bor- 
ers, insects  and  injuries,  and  a perfect  union  of  stock  and  cion. 
Have  your  trees  shipped  as  soon  as  they  can  be  well  dug,  and 
set  them  as  soon  as  possible,  having  the  ground  in  the  best 
condition.  Buy  only  varieties  which  show  the  greatest  adapta- 
bility to  your  particular  location,  a point  which  seems  trite,  but 
which  nevertheless  is  not  always  observed.  Varieties  in  un- 
suitable locations  and  mixed  orchards  are  such  common  faults 
that  particular  attention  is  called  to  the  fact,  that  only  those 
which  you  know  will  do  well  should  be  planted. 

Stocks. — Throughout  the  prune  regions  visited,  perhaps  no 
question  awakened  as  much  interest  or  received  as  much  atten- 
tion as  that  of  stocks  for  primes.  The  statistics  collected  by 
Mr.  Carson  show  that  in  a little  more  than  nine-tenths  of  the  or- 


6o 


chards  visited  prunes  are  on  peach  stocks.  Mr.  Carson  believes, 
with  the  prune  growers,  that  the  peach  is  the  proper  stock. 
But  after  examining  carefully,  in  this  particular,  all  orchards 
coming  under  my  observation,  and  taking  the  testimony  of  Prof. 
Coote,  who  as  horticulturist  at  the  Station,  gave  the  matter  at- 
tention for  several  years,  the  writer  is  satisfied  that  peach  stocks 
are  used  too  commonly  in  Oregon,  and  that  the  poor  o^'chards  on 
the  heavy,  black,  damp,  or  cold  soils  are  largely  attributable  to  the 
fact  that  peach  stocks  were  used. 

Prunes  can  be  and  at  one  time  were  grown  on  their  own 
roots,  but  their  habit  of  sending  up  suckers  condemned  this 
practice.  Peach  roots  were  next  adopted  as  a stock  upon  which 
to  grow  them,  but  in  nearly  all  prune  and  plum  growing  re- 
gions, excepting  the  Pacific  Northwest,  the  peach  has  been  dis- 
carded for  the  myrobolan  plum  chiefly,  and  the  marianna  and 
St.  Julien  stock  somewhat.  We  know  of  no  experiments  in 
growing  prunes  upon  the  latter  two  stocks  in  Oregon  though 
extensive  trials  of  prunes  on  these  stocks  might  lead  to  valua- 
ble results.  Any  information  concerning  such  trials  will  be 
gladly  received  at  the  Station. 

The  writer  has  but  few  followers  in  his  belief  that  the  peach 
is  not  the  desi  stock  for  prunes  in  Oregon  and  so  will  give  his 
reasons  for  thinking  so  pretty  fully. 

First.  The  range  of  soil  on  which  peaches  will  thrive  is 
very  small.  There  are  but  few  localities  where  prunes  are 
grown  in  Oregon  in  which  peaches  would  thrive  at  all  even  if 
climatic  conditions  were  right.  On  the  other  hand  the  myrobo- 
lan plum  is  a thrifty  tree  in  almost  any  soil. 

Second.  Peach  roots  require  better  drainage  than  plum 
roots.  Good  plum  trees  will  grow  on  myrobolan  roots,  where 
it  would  be  waste  to  plant  them  on  peach  roots.  The  impor- 
tance of  this  is  obvious  to  those  planting  on  low  lands. 

Each  peach  seed  produces  a tree  different  from  every  other 
one  in  habit  of  giowth  and  vigor.  Does  it  not  follow  that  the 
stocks  must  vary  in  their  capacity  to  develop  trees?  Moreover, 
the  pits  in  most  cases  have  been  obtained  from  a cannery  from 
immature  and  poor  fruits  and  there  is  a constant  tendency  in 
trees  from  such  seed  to  degenerate.  Stocks  from  myrobolan  and 
marianna  plums  are  obtained  from  cuttings,  or  ought  to  be,  of 
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strong,  vigorous  trees  and  will  therefore  produce  trees  of  a more 
uniform  character. 

Third.  Prunes  do  not  “take”  as  well  on  peach  roots  as 
on  the  plums.  To  do  well  some  varieties,  3^ellow  egg  for  exam- 
ple, ought  to  be  double  “worked.” 

Fourth,  Some  growers  claim  the  myrobolan  to  be  a 
dwarfing  stock.  Wickson  says  “it  is  sufficiently  free  growing  in 
California  to  suit  all  purposes,  and  to  form  a good  foundation  for 
full  standard  trees.”  I know  this  to  be  true  in  other  states  and 
from  reason  and  observation  believe  it  to  be  true  in  Oregon. 

Fifth.  While  plum  stocks  are  susceptible  to  peach  borers 
they  are  not  nearly  so  much  so  as  the  peach  stocks.  Diseases 
affect  peach  roots  oftener  than  the  plum,  and  their  life  in  gen- 
eral is  more  precarious  than  that  of  the  plum  so  that  a prune 
tree  on  a peach  root  is  shorter  lived  than  when  on  plum  roots. 

Sixth.  We  have  the  word  of  authorities  in  most  other 
fruit  regions  that  in  general  the  plum  roots  are  better.  Wick- 
son, in  California  says:  “Choice  of  s’tock  should  be  made  ac- 

cording to  soil,  but  unless  it  is  known  that  there  is  some  local 
advantages  in  the  use  of  other  stocks,  the  myrobolan  should  be 
used.”  Taft,  in  Michigan  says:  “Plum  trees  do  best  on  myro- 

bolan stocks  though  the  peach  is  sometimes  recommended  for 
light  soils.”  In  the  two  greatest  peach  growing  states  in  the 
Union,  m^uobolan  stocks  are  recommended  tor  plums. 

We  cannot  help  but  think  that  many  prune  growers  in  Or- 
egon have  made  a grevious  mistake  in  selecting  trees  with  peach 
roots  and  we  advise  any  one  contemplating  planting  prunes  to 
look  into  the  matter  of  stocks  thoroughly.  Only  use  peach 
roots  when  }"ou  have  a peach  soil  is  the  advice  we  would  give. 

Preparatio7i  of  Land. — One  of  the  striking  features  of  Oregon 
horticulture,  as  brought  out  by  the  recent  Survey,  is  the  great 
need  and  the  great  lack  of  drainage.  In  all  of  the  orchards  vis- 
ited between  Ashland  and  Portland  and  Portland  and  The  Dalles, 
there  were  only  eighteen  that  had  been  artificially  drained, 
and  not  half  that  many  that  had  been  subsoiled.  This  fact  is  all 
the  more  significant  because  nearlv  one  hundred  of  the  fruit 
growers  visited  gave  it  as  their  opinion  that  their  land  would  be 
benefitted  by  drainage,  and  Mr  Carson  takes  a still  more  radical 
view  of  the  situation,  and  says  that  nearly  half  of  the  prune 
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orchards  will  be  practically  profitless  because  of  the  lack  of 
proper  drainage.  The  whole  trend  of  the  information  obtained  in 
this  Survey  points  to  drainage  as  one  of  the  great  fundamentals 
of  a rational  system  of  horticulture  in  the  valleys  of  Western 
Oregon.  The  need  of  it  can  hardly  be  over  estimated  and  fruit 
growers  must  come  to  look  upon  the  lack  of  it  as  the  direct  and 
indirect  cause  of  a multitude  of  the  ills  of  their  orchards. 

The  essential  mechanical  features  of  good  fruit  land  demand 
drainage.  There  must  be  an  ability  to  get  rid  of  surplus  water 
if  any  orchard  tree  is  to  grow  and  thrive,  even  if  the  water  is  only 
over  abundant  when  the  tree  is  dormant.  Proper  drainage 
helps  to  retain  moisture  in  the  dry  season,  since,  if  a soil  have  too 
much  water  it  becomes  puddled,  then  bakes,  and  sun  and 
wind  quickly  evaporate  all  moisture  from  it.  Well  drained 
land  is  w^armer  in  spring  and  fall  because  of  not  having  the 
cooler  water  in  it;  it  is  cooler  in  the  heat  of  the  summer,  when 
proper  root  growth  demands  an  amount  of  moisture,  coolness,  and 
circulation  of  air,  that  can  not  be  had  in  a baked,  parched  soil. 
A boggy,  miry  condition  ’of  the  soil  prohibits  cultivation  often 
times  when  it  should  be  given,  and  so  hinders  good  tillage. 
Good  drainage  makes  available  plant  food  that  is  otherwise  lost. 
By  allowing  a free  passage  of  currents  of  air,  carr\'ing  with  them 
rich  substances  in  the  atmosphere,  it  helps  to  fertilize  a soil. 

Siibsoilmg . — Intimately  connected  with  drainage  is  subsoil- 
ing. What  has  been  said  about  the  necessity  of  drainage 
largely  applies  to  subsoiling.  It  is  a peculiarity  of  Oregon  soils 
that  you  can  not  judge  the  subsoil,  with  any  certainty  whatever, 
from  the  surface,  nor  can  you  infer  that  the  same  subsoil 
extends  for  any  great  distance  under  the  same  surface  soil. 
Conditions  vary  so  that  every  fruit  grower  should  examine  his 
soil  in  several  places  and  judge  for  himself  if  any  part  of  his 
orchard  needs  .subsoiling. 

Any  soil  having  an  open  porous  subsoil  cannot  be  benefitted 
by  having  the  soil  made* more  open.  But  any  soil  upon  which 
water  stands,  or  runs  olf,  having  a suksoil  that  is  at  all  com- 
pact, and  to  ail}"  great  degree  impervious  to  water,  ought  to  be 
subsoiled.  Often  times  deep  plowing  will  help  to  accomplish 
this  object.  But  generally  an  implement  which  can  be  pulled 
through  this  compact  soil,  breaking,  and  loosening  it  up,  must 
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be  used.  The  nature  of  the  soil  determines  the  depth  of  sub- 
soiling. 

Tike  drainage,  subsoiling  tends  to  dispose  of  surplus  water, 
allowing  it  to  filter  thnmgh  the  hard-pan,  and  also  helps  to 
retain  it  in  a dry  season,  since  the  water  sinks  lower  in  the 
ground  and  is  not  so  easily  evaporated,  but  rises  gradually  by 
capillary  attraction.  The  act  of  subsoiling  tends  at  first  to  dry 
a soil  out,  and  unless  a rain  follows  before  crops  are  put  in  may 
in  this  way  be  for  a time  somewhat  injurious.  Therefore,  sub- 
soiling ought  to  be  done  sometime  before  a crop  is  planted  that 
the  soil  may  contain  the  proper  amount  of  moisture.  The  after 
cultivation  of  land  that  has  been  subsoiled  should  be  as  shallow 
as  possible,  thus  by  mulching,  the  evaporation  is  checked  and 
moisture  is  retained.  Such  cultivation  should  be  frequent  and 
long  continued. 

Settmg  Trees. — There  are  a few  points  about  setting  trees 
which  need  emphasizing.  It  is  obvious,  first  of  all,  that  the 
rows  must  be  straight.  Any  man  with  ingenuity  and  a “good 
e3"e”  can  secure  this  result.  So  far  as  trimming  trees  before 
planting  is  concerned,  it  is  advisable  to  cut  away  all  roots  which 
are  broken  and  injured,  since  a smooth  wound  will  heal  more 
m(  >re  quickly  than  a ragged  one.  Roots  of  inordinate  length 
may  of  course  be  cut  back  to  make  a symmetrical  root  system. 
When  a tree  is  dug,  half  of  the  fibrous  roots  are  left  in  the 
ground.  The  top,  therefore,  ought  to  be  cut  back  a correspond- 
ing amount,  or  more  so,  since  it  will  require  .some  time  to  resume 
vital  activities.  Trees  not  so  trimmed  often  fail  to  grow  at  all, 
or  if  they  start,  are,  in  their  weak  condition,  destroyed  by 
drouths  or  pests. 

The  following  rules  lor  tree  planting  are  alwa3’s  in  order: 
The  soil  should  be  well  firmed  about  the  roots  of  trees;  the  roots 
straightened  out  in  approximately  their  natural  position;  the 
hole  should  be  large  and  roomy ; the  earth  fine  and  dry  enough  to 
crumble;  the  tree  to  be  set  a little  deeper  in  the  soil  than  it  stood  in 
the  nursery  row;  the  roots  of  the  tree  must  not  be  long  uncover- 
ed; and  every  care  must  be  taken  to  get  the  tree  in  the  natural 
environment  as  quickly  as  po.ssible.  If  the  operation  of  tree 
planting  is  to  be  perfect  these  details  must  be  observed. 

Distance  Apart. — It  is  an  almost  universal  fault  throughout 
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the  state  for  prune  growers  to  plant  their  trees  too  close  together. 
The  shrewd  growers  are  convinced  of  this  and  wall  tell  you  not 
to  plant  less  than  twenty-two  feet  apart.  The  Petite 
prune,  perhaps,  may  be  well  grown  at  twent}^  feet.  Trees  are 
gross  feeders  and  peed  plenty  of  room.  Additional  reasons  for 
a greater  distance  apart  are,  that  it  allows  of  better  cultivation,, 
enables  you  to  spray  more  easily,  and  it  will  give  3’ou  a well 
formed,  strong  tree  with  an  individuality  of  its  own. 

Cultivation. — The  most  widespread,  and  the  most  serious 
fault  of  Oregon  prune  orchards,  as  I conceive  it,  after  having 
spent  some  time  among  them,  is,  7ieglect.  Commonest  among 
the  many  things  neglected,  is  neglect  in  tillage.  It  must  be 
said  that  prune  orchards  in  general  yield  so  abundantl}"  without 
tillage  that  it  is  not  to  be  much  wondered  at  that  the  prune  grow- 
ers think  they  do  not  need  -tillage.  Ever}^  orchard  is  so  great- 
ly influenced  by  special  soils  and  conditions  in  which  it  grows 
that  it  is  hard  to  attribute  the  beh'nvior  of  an  individual  orchard 
to  either  tillage  or  the  lack  of  tillage.  But  if  a man  thinks  for 
a moment  of  the  obvious  effects  of  tillage  upon  any  crop  in  the 
soil  he  will  see  at  once  that  cultivation  is  essential  to  any  ration- 
al S3^stenl  of  horticulture.  Corn,  potatoes,  vegetables,  all  an- 
nual crops  demand  cultivation.  Berries  and  fruits  do  not 
differ  from  vegetables  in  any  of  their  activities  of  life,  and  that 
which  benefits  them  must  be  as  useful  to  these.  Cultivation 
must  be  judicious  or  grevious  damage  to  an  orchard  ma^^  result. 
There  are  underlying  principles  of  the  operation  which  must  be 
interpreted  with  considerable  skill  if  cultivation  is  successfully 
done.  Just  what  proper  cultivation  is,  must  be  determined  by 
every  man,  for  ever}'  farm,  and  for  every  .season.  Only  general 
principles  can  be  given  and  a few  of  these  are  as  follows:  All 

young  orchards  should  be  given  perfectly  clean  cultivation.  All 
through  the  .state  we  saw  young  orchards  smothered  in  weeds 
the  owner  thinking  it  not  necessary  to  cultivate  until  the  tree.s 
began  to  bear.  It  is  necessary  to  cultivate  the  first  year  so  that  the 
trees  may  be  rightly  started  and  the  roots  sent  deep  enough  into 
the  ground  to  e.scape  the  plow  and  cultivator  in  future  years. 
As  the  orchard  comes  into  bearing,  the  cultivation,  perhai)S, 
need  not  be  so  thorough,  tlie  orcliard  itself,  in  its  wood  and 
fruit,  being  the  indicator  of  the  treatment  needed. 

U.sually,  sowed  crops  should  be  avoided  in  an  or- 
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chard,  since  they  forbid  all  chance  of  cultivation  and  use  up 
plant  food  and  moisture  that  should  go  to  the  trees.  Occasion- 
ally, on  an  extremely  rich  soil,,  an  orchard  may  be  brought  in- 
to bearing  by  sowing  a crop  of  grain  in  it.  There  is  no  objec- 
tion to  growing  hoed  crops  or  small  fruits  in  a young  orchard 
but  the  land  must  be  well  tilled  and  well  fed,  and  it  must  be 
stopped  when  the  trees  come  into  bearing  as  there  is  but  little 
land  that  can  be  worked  on  the  share  system — a good  yield  of 
fruit  and  of  another  crop  at  the  same  time. 

Cultivation  should  begin  as  early  in  the  season  as  possible 
and  should  be  given  frequently  thereafter  until  the  time  to  cease 
comes,  which,  in  this  climate,  is  the  middle  of  July  or  the  first  of 
August,  this  always  to  be  governed  by  the  growth  the  tree  is 
making.  Early  cultivation  is  important  since  it  warms  up  the 
soil,  gets  it  in  good  mechanical  condition,  kills  the  sprouting 
herbage,  and  gets  the  trees  quickly  to  work.  It  should  stop  as 
soon  as  the  tree  has  completed  the  desired  growth  so  that  it  can 
ripen  and  harden  its  wood  for  the  winter. 

We  are  not  sure  but  at  this  time  a catch  crop  of  rye,  crim- 
son clover,  or  some  other  quick  growing  plant  might  not  be 
grown  to  advantage,  to  be  plowed  under  in  the  spring.  The 
merit  of  such  a course  would  be  that  the  unsightly  crop  of 
weeds  which  springs  up  after  the  summer’s  cultivation  is  fin- 
ished, scattering  its  seeds  to  the  four  winds,  certainly  poor  hus- 
bandry, would  be  destroyed;  more  important  than  this  the  me- 
chanical condition  of  the  soil  would  be  greatly  improved  since  it 
would  keep  it  from  running  into  a molten  mass  in  the  winter, 
would  dry  it  out  more  quickly  in  the  spring,  and  add  very  greatly 
to  the  vegetable  matter  of  the  soil.  It  would  also  aid  in  ripening 
the  wood  of  the  trees.  This  matter  is  only  a suggestion  however 
to  be  thought  over  by  the  grower.  The  practice  is  becoming  a 
favorite  one  with  Eastern  orchardists  and  is  recommended  by 
Eastern  writers. 

In  a young  orchard  it  is  advisable  to  plow  the  land  each  year 
for  several  years.  The  after  cultivation  should  be  with  an  im- 
plement which  with  the  minimum  expenditure  of  time  and  labor, 
will  destroy  weeds  and  keep  the  surface  soil  loo.se  and  friable. 
There  are  such  a host  of  good  implemente  that  there  need  be  no 
trouble  in  finding  one  suitalde  for  any  purpose.  Disk  harrows, 
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spring  tooth-harrows,  clod-crushers,  smoothing-harrows,  weeders, 
and  cultivators  all  have  their  places.  The  reversible  disk-har- 
row, we  find,  is  a favorite  implement  with  many  Oregon  fruit 
growers.  The  frequence  with  w’hich  w^e  should  cultivate,  de- 
pends upon  the  soil,  season,  and  purpose.  Cultivating  once  a 
week  some  seasons  is  not  too  often  especially  if  its  object  be  to 
conserve  the  moisture.  A crust  should  never  be  allowed  to  form 
or  w^eeds  to  become  established.  The  soil  should  always  be  left 
soft  and  fine  if  the  fresh  and  grateful  effects  of  a mulch  are  to  be 
obtained;  wdien  left  in  this  condition  thfe  roots  are  enabled  to 
reach  every  portion  of  the  soil,  thus  utilizing  a maximum 
amount  of  plant  food  much  of  w^hich  otherwise  might  remain 
unavailable.  An  implement  should  be  used  which  will  allow  of 
working  close  to  trees  so  that  high  pruning  need  not  be  encour- 
aged on  account  of  close  working. 

Pruyiing. — Prune  trees,  generally,  have  been  fairly  well 
pruned  in  Western  Oregon.  It  is  an  operation  not  at  all  difficult 
to  learn  since  the  advice  given  in  horticultural  books  is  plain 
and  geneially  good.  Opinions  differ  as  to  what  the  ideal  tree, 
after  pruning,  shonld  be.  The  concensus  of  opinion  of  the  best 
growers,  as  we  conceive  it,  after  talking  with  them,  would  favor 
a tree  about  as  follows:  A medium,  low,  roundish,  symetrical 

top,  upon  which  the  fruit  can  be  readily  thinned  and  picked,  the 
tree  easily  sprayed,  and  upon  which  there  are  strong  branches, 
that  wnll  not  break  with  a load  of  fruit,  and  that  will  shelter  the 
stem  from  the  sun.  Such  a tree  will  be  vigorous,  and  long  lived. 
Considerable  data  regarding  pruning  was  obtained  in  the  Survey, 
but  is  of  a nature  hardly  suitable  for  a short  and  popular  bulletin, 
however,  one  can  conclude  from  it  that  while  failures  are  not 
often  caused  by  neglect  in  pruning  yet  they  are  aggravated  by 
it,  and  the  experience  given  in  the  various  reports  presses 
home  in  the  most  convincing  way  the  fact  that  careful  and 
thorough  pruning  has  much  to  do  with  the  success  of  a prune 
orchard.  A man  of  good  judgment  will  not  adopt  arbitrary 
rules  for  pruning,  but  the  following  hints,  as  a guide,  maj’  be  of 
value  to  him. 

In  forming  the  head  the  branches  should  be  distributed  upon 
the  different  sides  of  the  stock  as  much  as  possible.  It  should  be 
formed  by  selecting  several  branches  well  distributed  along  the 
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stem  for  a distance  of  one  foot  down  from  the  top  and  pointing 
in  such  a way  that  the  head  becomes  well  balanced  and  symet- 
rical.  The  strongest  upright  branch  should  be  left  as  the  leading 
shoot  and  be  so  trained  that  other  branches  can  be  given  off  from 
it.  Side  branches  should  be  well  cut  back. 

After  the  head  is  formed  an  annual  pruning  should  be  given 
though  branches  or  shoots  out  of  place  ought  to  be  removed  as 
soon  as  discovered.  In  Oregon,  prune  growers  consider  late 
winter  the  best  time  to  prune  but  the  work  can  be  done  any  time 
after  the  wood  has  thoroughly  ripened  and  before  the  buds  start 
in  the  spring.  It  is  almost  a universal  fault  in  a prune  orchard 
to  find  too  much  wood.  There  ought  to  be  just  so  much  wood 
and  so  much  fruit,  to  secure  which,  you  may  either  head  back 
or  thin  out  branches.  If  headed  back,  the  cut  should  be  made 
above  a bud  growing  on  the  upper  side  of  a limb  so  that  the  new 
branch  will  take  a natural  upward  and  oblique  position,  making 
a broad,  strong  branch  with  great  weight  bearing  power.  Be 
prudent  in  thinning  out  the  branches  of  a prune  tree  as  a tree 
will  support  many  branches,  having  a tendency  to  “open  up”  as 
the  branches  become  loaded  with  fruit.  Crotches  should  be 
avoided,  as  when  two  branches  of  equal  size  form  a crotch  it  is 
almost  certain  that  one  of  them  will  break. 

A pair  of  pruning  shears  or  a sharp  pruning  knife  is  suffi- 
cient to  do  all  the  prunning  needed  if  the  work  is  undertaken  in 
time.  The  use  of  a saw  is  to  be  discouraged  though  it  is  fre- 
quently a necessary  evil.  In  making  a cut  no  projecting  spur 
should  be  left  and  the  wound  should  be  as  small  as  possible, 
care  being  taken  not  to  tear  or  injure  the  bark.  The  cut  should 
always  have  a good  slant.  Whenever  a wound  is  made  with  so 
great  a diameter  that  it  will  not  grow  over  in  one  season,  it 
should  be  painted  with  something  to  keep  the  wood  from  check- 
ing and  rotting.  Shellac  disolved  in  alcohol  is  good,  or  ordinary 
paint  may  be  used.  To  prune  intelligently  the  habit  of  growth 
of  the  tree,  whether  upright,  spreading,  or  close  growing,  should 
be  studied.  In  fact,  in  practice,  it  will  be  found  necessary  to 
give  every  variety  of  fruit  a little  different  treatment. 

Thinning  Fruit. — One  of  the  striking  facts  brought  out  by 
the  Survey,  in  regard  to  profit  in  growing  prunes,  was,  the 
much  greater  net  profit  in  growing  prunes  of  a large  size.  Net 
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profits  were  almost  double  in  some  cases  by  an  increase  in  size. 
The  question  as  to  why  prune  growers  did  not  thin  their  fruit 
and  get  large  prunes  was  constantly  suggesting  itself.  In  look- 
ing over  the  record's  of  the  Survey  I do  not  find  a dozen  men  who 
practice  thinning  their  prunes  other  than  by  reducing  the  wood 
of  the  tree  by  pruning.  The  best  prunes  can  not  be  grown,  nor 
realh^  good  prunes  can  not  be  grown  on  overloaded  trees.  The 
quantity  of  fruit  in  bushels  will  be  the  same  on  a tree  whether 
the'  fruit  is  thinned  or  not,  and  yon  have  for  the  trouble  of  thin- 
ning a handsomer  and  much  more  valuable  product. 
Thinning  requires  considerable  work  but  if  systematicalh’  done  it 
resolves  itself  in  a simple  job,  and,  at  any  rate,  the  fruit  must  be 
picked  sooner  or  later  and  the  work  done  in  June  and  July  saves 
just  so  much  work  when  the  crop  ripens.  From  this  stand  point 
then,  it  is  an  extremely  short  sighted  policy  not  to  thin  fruit,  but 
there  is  another  factor  which  makes  the  operation  still  more  im- 
portant. 

On  trees  that  have  had  their  fruit  thinned  there  are,  of  course, 
many  less  pits,  the  large  fruits  being  mostl}"  watery  fiesh.  For 
the  formation  of  the  excessive  number  of  pits  in  the  fruits  on 
unthinned  trees  it  requires  a much  greater  quantity  of  the  min- 
eral elements  of  the  soil  and  since  these  are  the  elements  most 
apt  to  be  wanting  and  most  difficult  to  obtain  it  is  obvious  that 
the  growth  of  a tree,  over  loaded  with  fruit,  is  checked,  its  vital- 
ity weakened,  and  in  the  end  productiveness  lessened. 

During  most  seasons,  on  trees  overloaded,  much  of  the  fruit 
drops.  Had  this  fruit  been  taken  off  at  the  proper  time  there 
would  have  been  a much  less  strain  upon  the  tree.  If  properly 
thinned,  the  danger  from  “brown  rot”  or  “plum  rot,”  which  has 
shown  itself  in  the  State  and  which  threatens  to  do  considerable 
damage,  will  not  be  so  great,  since  the  disease  is  communicated 
from  fruit  to  fruit,  hence  will  be  worst  where  the  fruit  is  the 
thickest. 

The  thinning  can  be  best  done  when  the  prunes  are  about 
the  size  of  the  end  of  one’s  thumb,  though  no  set  rule  can  be 
given  for  the  operation.  The  quantity  of  the  fruit  removed  must 
vary  with  the  size,  and  vigor  of  the  tree,  the  varietv,  and  the  way 
in  which  the  tree  has  been  pruned.  When  the  work  is  done  the 
fruit  sliould  be  evenly  distributed  over  the  tree,  making  due 
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allowance  for  the  size  and  strength  of  the  various  branches. 
With  a little  experience  a tree  can  be  very  easily  thinned,  the 
prunes  being  pulled  off  in  hand  fulls.  The  work  is  much  facili- 
tated if  the  tree  has  been  well  pruned,  since  pruning  in  itself  re- 
duces the  number  of  fruits  to  be  removed,  and  makes  it  easier  to 
get  at  the  fruit  on  the  tree. 

Fertilization  of  pruiie  blossoms. — Important  discoveries  have 
been  made  by  workers  in  the  Agricultural  Department  at  Wash- 
ington in  regard  to  varieties  of  fruit  that  are  infertile,  or  some- 
what infertile,  with  themselves, — that  is  the  pollen  of  a variety 
does  not  fertilize  the  flowers  of  the  same  variety  but  is  perfectly 
potent  upon  the  flowers  of  another  variety.  The  Clapp  and 
Bartlett  pear  and  Spy  and  Spitzenburgh  apple  are  notable 
examples  of  varieties  which  are  somewhat  self-sterile  and  re- 
quire trees  of  other  varieties  to  be  mixed  with  them  to  secure 
free  Drtilization  of  flowers.  The  subject  is,  as  }^et,  but  little  un- 
derstood, no  experiments  of  value  having  been  tried  with  prunes, 
so  we  dare  not  say  much  that  can  be  construed  as  at  all  author- 
itative. We  diligently  sought  for  information  upon  the  subject 
while  making  the  Survey  but  could  get  but  little.  What  we 
could  learn,  and  observation,  lends  color  to  the  view  that  some 
varieties  of  prunes,  like  apples  and  pears,  are  inclined  to  be 
somewhat  self-sterile  and  that  better  fertilization  is  secured  in  a 
mixed  orchard.  The  matter  is  one  of  great  interest  and  some 
importance,  especially  to  large  prune  growers,  and  the  writer 
will  be  pleased  with  any  data  or  information  bearing  upon  the 
subject. 

Insects  and  diseases. — The  following  is  a brief  summar}^  of 
the  number  of  orchards  attacked  by  the  various  pestiferous  en- 
emies of  the  prune,  as  summarized  from  data  obtained  on  the 
Survey:  All  of  the  prune  orchards  visited  were  affected  with 

shot-hole  fungus;  all  had  been  or  were  affected  by  borers;  the 
green  aphis  had  been  in  forty -one  of  them  during  the  season. 
San  Jose  scale  and  woolly  aphis  were  found  in  a few  orchards,  but 
orchards  were  generally,  even  in  infested  regions,  pretty  free  from 
both  the.se  pe.sts  neither  of  them  being  particularly  fond  of  the 
prune,  the  bark  being  .so  compact  that  they  can  hardly  pierce  it 
with  their  beaks.  “Canker”  was  found  in  fifty-one  orchards  the 
di.sease  being  the  nio.st  grevious  in  the  Willamette  Valley.  A 
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small  3’ellow  mite,  the  ‘‘3’ellow  spider”  was  found  doing  con- 
siderable damage  in  Rogue  River,  and  Umpqua  River  valleys, 
” Brown  rot”  one  of  the  worst  fungous  diseases  Eastern  plum 
and  peach  growers  have  to  contend  with  was  found  in  several  or- 
chards in  the  Willamette.  Gophers  were  ever^'where  abundant 
and  the  amount  of  damage  this  pestiferous  animal  does  is  almost 
equal  to  that  of  all  other  pests  combined,  this  of  course  will  be 
lessened  as  the  orchards  grow  older. 

In  general,  prune  orchards  were  in  a very  fair  condition, 
in  regard  to  pests,  though  it  was  everywhere  obvious  that  all 
pests  were  becoming  more  numerous,  and  that  the  necessity  for 
spraying  had  not  existed  in  the  past  as  it  does  at  present. 
Prune  growers  should  congratulate  themselves  that  the>"  have 
not  as  3^et  the  curculio  and  • black  knot,  the  great  enemies  of 
prune  culture  in  the  East.  Shot  hole  fungus  seems  to  be  firmly 
established  in  all  orchards;  some  were  but  slightty  diseased,  the 
foliage  of  others  was  completely  riddled.  Prune  growers  must 
take  means  to  keep  this  disease  in  check,  or,  through  the  defo- 
liation and  consequent  weakening  of  the  tree  the  prune  crop  will 
be  greatl}^  lessened.  Only  30  prune  orchards  had  been  sprayed 
and  the  work  in  half  of  them  had  not  been  done  thorough’. 

A spraying  bulletin  has  just  been  issued  from  the  Station 
which  gives  direction  for  spra>dng  prune  orchards,  so  that  the 
matter  only  needs  to  be  briefl>^  touched  here.  For  shot  hole  fun- 
gus and  all  other  fungi,  spra^^  two  weeks  after  blossoms  have  fallen 
with  Bordeaux  mixture.  10-12  days  later  repeat.  Repeat  when 
fruit  is  about  half  grown.  After  the  crop  has  been  gathered,  it 
is  well  to  .spray  again.  For  fungi  we  do  not  think  a winter 
.spraying  needful.  If  a necessity  arises  for  spraying  when  the 
crop  is  nearly  ripe,  for  “brown  rot”  for  instance,  use  the  copper 
sulphate  mixture,  i pound  to  300  gallons  of  water. 

Varieties. — Though  other  sorts  are  locally  popular,  the 
French,  or  as  it  is  known  in  Oregon,  the  Petite  prune,  is  the 
univer.sal  favorite  in  the  commercial  world,  and  where  it  thrives 
among  fruit  growers.  Unfortunately  it  does  not  do  well  in 
the  Northwest  except  in  certain  favored  spots  and  so  growers 
must  be  content  to  grow  a prune  not  quite  so  popular  in  the 
market  at  the  present  time,  but  one  which  bids  fair  to  create  a spec- 
ial market  for  itself,  and  when  its  good  qualities  becomes  known 
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by  a more  general  introduction  it  may  be  confidently  expected 
that  it  will  command  a price  equal  to  the  French  prune;  and, 
since  it  can  be  only  grown  to  perfection  in  the  Pacific  Northwest 
it  is  not  beyond  the  range  of  possibilities  that  it  may  become  a 
special  product.  We  speak  of  course  of  the  Italian  prune. 

The  Italian  Prune. — Fellenbnrg,  German  Prune,  Swiss  Prune. — 
Medium  size  or  large  roundish  but  tapering  at  both  ends;  suture  small  but 
distinct;  color  dark  purple  with  a heavy  bluish  bloom;  stalk  i inch  long  cavity 
shallow;  flesh  yellowish  green,  juicy,  parting  easily  from  the  stone;  flavor 
sweetish  with  sub-acid,  delicious;  tree  hardy,  vigorous  and  very  productive. 
It  is  not  known  where  the  Italian  prune  originated  but  it  has  been  grown 
in  Italy  for  a long  time,  where  it  finds  great  favor  in  its  fresh  state. 

At  present  the  Italian  is  the  recognized  prune  of  the  Pacific 
Northwest.  As  grown  in  this  section  it  is  superior  in  quality, 
size  and  productiveness  to  any  other  prune  grown.  When  dried 
it  is  much  larger  than  the  French  Prune,  and  its  acid  flavor 
makes  it  more  agreeable  to  the  taste  for  most  people.  In  color 
the  dried  product  is,  black  or  bluish  black,  in  quality  it  is  quite 
distinct  from  other  prunes,  having  a most  agreeable  sub-acid 
flavor. 

Prune  D’Agen: — Petite  Prune,  French  Prune,  Prune  D' EnU,  and 
Robe  de  Sergent. — The  fruit  as  grown  in  Oregon  may  be  described  as  follows. 
Medium-sized  or  small,  oval  or  egg-shaped;  suture  small,  distinct;  color, 
violet  purple  with  bright  colored  bloom;  stem  short,  slender:  cavity  small, 
and  shallow;  flesh  greenish  yellow,  sweet,  full  of  sugar,  rich  and  delicious, 
clinging  slightly  to  the  stone. 

This  is  the  prune  which  is  grown  in  the  leading  prune  dis- 
tricts of  the  world.  It  is  known  under  so  may  names,  there  are 
so  many  sub-varieties,  and  the  nomenclature  in  general  is  so  con- 
fused that  the  real  Prune  D’Agen  is  hard  to  identify. 

The  Prune  D’  Agen  is  smaller  than  most  other  varieties. 
It  has  a larger  proportion  of  solids  and  sugars  and  so  shrinks 
less  in  drying.  The  lack  of  acid,  however,  gives  it  an  insipid 
flavor  and  this  is  the  chief  defect  of  the  prune  when  dried,  and 
renders  it  almost  worthless  in  the  fresh  state.  The  qualities 
that  make  it  so  popular  are,  the  wonderful  productiveness  of 
the  tree,  small  shrinkage  in  drying,  and  its  sweetness  recom- 
mends it  to  many.  The  tree  is  very  healthy  and  vigorous,  bear- 
ing large  crops  and  rarely  failing  to  yield  a crop.  It  is  very 
particular  in  regard  to  soil  and  climate,  doing  well  only  on  a 
rather  light,  dry  soil,  and  in  a warm,  dry  climate.  In  Oregon 
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River  valleys. 

Silver  Prune. — Coe's  Golden  Drop. — Size  large,  oval  or  roundish; 
suture  distinct,  one  side-  abnormally  large  oftentimes,  necked;  color  light 
yellow,  in  the  sun  small  red  dots;  stalk  stout,  nearly  one  inch  long;  flesh 
yellow,  j licy,  firm,  adhering  slightly  to  the  stone;  flavor  rich,  sugary,  good 
quality;  tree  a vigorous  grower  and  very  productive. 

It  was  originaly  thought  to  be  a seedling  from  Coe’s  Golden 
Drop,  but  authorities  have  decided  beyond  all  question  of  doubt 
that  the  two  plums  are  one  and  the  same,  local  modifications 
and  conditions  changing  the  fruit  so  that  one  might  think  the 
one  a sub-variety  of  the  other. 

The  trees  are  hard  to  grow  and  for  this  reason,  as  a general 
thing,  the  variety  has  not  proved  profitable. 

The  dried  product  of  this  variety,  if  properly  prepared,  is 
as  fine  as  any  put  upon  the  market,  both  in  size,  and  flavor  for 
many.  Unfortunately,  public  taste  demands  that  a white  prune 
be  sulphured,  a process  which  injures  the  quality  of  the  product 
as  a food,  and  which  in  some  markets  create^  a prejudice  against 
it.  The  dried  prune  contains  much  sugar  but  has  enough  acid 
to  give  it  an  agreeable  flavor. 

Reine  Claude. — As  yet  we  are  not  quite  sure  about  this 
variety.  The  Reine  Claudes  that  the  writer  has  seen  in  Oregon 
were  the  old  Green  Gages  grown  so  extensively  in  the  East. 
The  fact  that  the  Reine  Claude  of  France,  the  favorite  plum  of 
that  country,  is  our  Green  Gage  lends  color  to  the  view  that  the 
Reine  Claude  grown  in  Oregon  is  the  Green  Gage,  though  prune 
growers  deny  it.  Another  year  we  shall  be  sure  of  the  matter. 

The  fruit  of  the  Reine  Claude  i.s  small;  suture  faintly  marked;  color 
yellowish  green  sometimes  marbled  with  red;  stalk  slender,  three-fourths  of 
an  inch  long;  flesh  greenish  yellow,  not  clinging  to  the  stone,  juicy,  melt- 
ing; flavor  excellent,  very  mildly  acid,  sweetish,  unsurpassed.  As  a dried 
product,  when  bleached,  it  is  a bright  golden  yellow  in  color  and  has  a 
delicious  flavor. 

The  Reine  Claude  will  never  be  one  of  the  great  commer- 
cial prunes  but  as  a fancy  product  it  is  surpa.s.sed  by  none,  being 
almost  equal  to  the  best  raisins  or  figs. 

White  Egg. — Y^eLlow  Ego;,  Magnum  Bonum. — A very  large,  oval 
plum  with  a neck  at  the  ba.se  and  a distinct  suture;  .stalk  an  inch  long,  not 
sunk  but  surrounded  by  a fleshy  ring;  color  light  yellow  with  a thin  white 
bloom;  flesh  firm  and  juicy  and  clinging  to  the  stone;  flavor  acid.  Not  to 
be  recommended  for  the  dried  ])roduct  though  it  finds  some  favor  in  the 
fresh  state. 

A few  varieties  of  prunes,  .several  of  considerable  promise, 
liave  originated  in  the  Northwest,  among  them  are  the  following. 
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The  descriptions,  in  the  main,  are  condensed  from  this  year’s 
“Prune  Number’’  of  the  Rural  Northwest,  a paper  to  which  we 
are  also  indebted  for  some  facts  concerning  the  preceding 
varieties. 

Golden  Prune. — A prune  clearly  resembling  Coe’s  Golden  Drop  or 
the  Silver  Prune,  being  however,  a little  more  rounded,  slightly  different 
color,  and  flavor  a little  different.  The  dried  product  is  of  excellent  quali- 
ty. The  tree,  like  that  of  the  Silver  Prune  is  not  hardy  or  vigorous.  This 
is  its  great  defect.  The  prune  originated  with  Mr.  Seth  Lewelling  of 
Milwaukee,  the  orignator  of  the  Black  Republican  and  Bing  cherries. 

Willamette  Prune. — A dark  ruddy  brown  prune  of  the  Italian  type. 
Said  to  be  some  larger  than  the  Italian,  a little  sweeter,  a little  earlier,  and 
to  dry  heavier.  The  dried  prune  is  dark  much  like  the  Italian.  It  re- 
quires considerable  skill  in  curing.  In  the  fresh  state  it  is  hardly  sur- 
passed in  quality.  Originated  with  Mr.  Jessie  Bullock  of  Oswego,  Oregon. 

Tennant  Prune  — Another  prune  of  the  Italian  type,  which  originated 
with  Rev.  John  Tennant  of  Ferndale,  Washington.  Said  to  be  much  earlier 
in  ripening  than  any  of  the  prunes  now  generally  used.  It  has  been  largely 
planted  in  the  northwest,  but  enough  trees  have  not  come  in  bearing  so 
that  its  qualities  can  be  well  known. 

The  Pacific. — A variety  having  the  general  characteristics  of  the  Will- 
amette prune.  The  Pacific  is  said  to  be  larger  and  more  juicy  than  the 
Willamette.  Especially  recomended  for  good  quality  in  the  fresh  state. 

The  Dosch. — A seedling  plum  coming  from  Mr.  H.  E.  Dosch  of  Hills- 
dale, Oregon.  An  early  and  unusually  large  prune,  making  a cured  prune 
larger  than  that  of  the  Italian,  though  too  juicy  to  dry  well.  It  is  sweet 
and  of  first  class  flavor  in  the  fresh  state. 

Champion  Prune. — Also  an  Italian  seedling  originated  by  Mr.  Bullock 
of  Oswego,  Oregon.  Earlier  than  the  Italian.  Large,  round,  reddish 
bloom;  flesh  firm,  good  quality,  sweet,  and  parting  from  the  stone  easily. 
Tree  productive  and  a good  grower. 

Evaporators. — Getting  the  fruit  evaporated  is  the  greatest 
bugbear  the  prune  grower  has  to  deal  with.  The  evaporators 
now  in  use  turn  out  all  grades  of  prunes,  and  while  a poor 
product  may  be  largely  attributed  to  the  care  and  attention 
which  has  been  given  the  operation,  yet  it  is  more  largely  the 
fault  of  the  evaporators.  Herein  lies  a great  chance  for  im- 
provement and  prune  growers  should  begin  to  give  the  question 
con.siderable  thought.  The  Station  has  given  the  matter  all  the 
attention  possible  and  hopes  before  the  next  crop  is  evaporated 
to  issue  a bulletin  upon  the  subject.  Not  much  can  be  said  in 
this  bulletin,  but  I can  say,  after  having  examined  a great 
number  of  driers,  that  I am  convinced  that  steam  in  steam  pipes 
furnishes  the  most  efficient  and  economical  heat  for  drying 
prunes,  especially  for  a large  establishment  and  advise  those  who 
contemplate  building  evaporators  to  look  towards  steam  as  one  of 
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the  means  of  making  better  evaporators  than  we  now  have. 
The  greatest  objection  to  steam  is  its  cost,  but  once  in  use  there  is 
such  a saving  in  running  the  plant  that  the  excess  in  first  cost  is 
soon  made  up.  Steam  driers  may  be  built  in  man^^  localities 
through  some  co-operative  plan.  It  is  certain  that  when  a few 
have  been  built  that  competition  will  force  all  growers,  both  be- 
cause of  economy  and  because  of  the  much  better  product  put 
out,  to  take  their  fruit  to  evaporators  using  steam. 

Steam  may  be  used  in  an  almost  endless  number  of  ways  to 
suit  circumstances  and  may  be  adapted  to  many  styles  of  evap- 
orators now  in  use.  A great  point  of  merit  in  a steam  evapor- 
ator is  that  the  operation  of  drying  the  fruit  is  completely 
under  the  control  of  the  operator;  chance  and  “luck”  are  largely 
eliminated  and  a standard  product  is  assured.  Another  feature 
not  to  be  lost  sight  of,  is  that  the  steam  may  be  utilized  in  run- 
ning graders,  parers,  dipping  apparatus,  hoisting  fruit,  pressing 
machines,  heating  water  etc,  making  altogether  a thoroughly 
practical  and  buisness  like  establishment.  As  a model  evapo- 
rator of  this  kind  the  reader  is  referred  to  that  of  Mr.  C.  H. 
Richer  of  Vancouver,  Washington.  We  are  well  aware  of  the 
fact  that  there  are  two  or  three  steam  evaporators  in  the  state 
that  are  not  doing  good  work,  but  this  does  not  alter  our  view  of 
the  matter  as  we  consider  their  lack  of  success  due  to  poor 
arrangement  for  carrying  off  the  moisture  laden  air,  rather  than 
the  means  of  furnishing  heat. 

Shipping  fresh  primes. — In  the  shipping  of  fresh  prunes  East 
one  may  reasonably  believe  that  a new  era  has  opened  for  the 
prune  industry.  The  opening  of  the  era  however  is  too  recent 
to  warrant  much  discussion.  The  out  look  is  promising  indeed 
for  this  branch  of  the  industry  and  has  already  stimulated  into 
renewed  activity  growers  who  were  inclined  to  take  pessimistic 
views  of  the  future  of  the  dried  product.  The  popularization  and 
distribution  of  good  fresh  prunes  in  the  East  must  cause  the 
demands  for  them  to  grow  until  the  past  few  years  achivements 
will  appear  but  little  more  than  a suggestion  when  the  real 
development  has  taken  place.  Because  of  their  tough  skins  the 
Italians  have,  so  far,  proved  the  best  shippers. 

Cost  of  a Prune  Orchard. — At  the  Experiment  Station  we 
are  often  asked  what  it  costs  to  produce  a bearing  orchard.  The 
following,  taken  from  data  given  by  132  prune  growers,  is  the 
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average  cost  of  planting  and  caring  for  a four  year  old  prune 
orchard. 

FIRST  YEAR, 

Per  acre. 

Cost  of  trees,  20  feet  apart,  at  10  cents  each $10  80 

Preparing  ground. 3 10 

Planting  trees 3 15 

Cultivating 3 20 

Total $20  25 

SECOND  YEAR. 

Cultivating 4 95 

Pruning 

Replanting 

Total $ 6 15 

THIRD  YEAR, 

Cultivating 5 05 

Pruning i 45 

Spraying 

Replanting 


Total. 


FOURTH  YEAR- 


|20 

25 

■ 4 

95 

80 

40 

$ 6 

15 

5 

05 

I 

45 

45 

30 

1 7 

25 

5 

15 

2 

05 

65 

30 

Cultivating  5 15 

Pruning 

Spraying 

Replanting 

Total. $ 8 15 

Total  for  four  years $41  80 

While  the  data  given  above  was  taken  from  those  en- 
gaged in  growing  prunes,  it  must  not  be  thought  that  the  fig- 
ures represent  more  than  the  app7  oximate  cost  of  an  Oregon  prune 
orchard  The  writer  believes  that  the  cost  is  somewhat  lower  in 
the  average  given  than  the  real  cost  of  a good  prune  orchard 
because,  in  the  statistics  given  us  by  the  growers  many  of  the 
needful  operations  had  been  omitted,  especially  true  of  spray- 
ing, thus  reducing  the  average.  There  were  many  orchards, 
too,  that  were  entire  failures  from  which  no  data  was  taken. 

Profits. — One  hundred  four  and  a half  dollars,  is  the  aver- 
age net  profit  per  acre  of  the  1894  crop,  as  summarized  from 
the  reports  of  the  Survey.  The  extremes  in  the  figures  given 
us  were  so  great,  and  the  growers  seemed  to  know  so  little  about 
the  cost  of  the  various  operations  connected  with  gettingthe  fruit 
on  the  market  that  we  hardly  know  whether  we  dare  recoin- 


76 

mend  the  average  given,  as  even  approximately  correct.  How- 
ever, it  is  of  interest  and  will  serve  as  a guide  to  any  one  who 
cares  to  make  estimates  on  the  profits  of  a prune  orchard. 

The  figures  refer  to  sales  in  the  open  market  of  all  grades  of 
fruit.  We  believe  the  estimate  to  be  a very  conservative  one 
from  the  orchards  from  which  the  data  was  taken.  But  the 
reader  need  not  order  trees  to  plant  his  farm.  Data  could  not 
be  obtained  from  the  scores  of  profitless  orchards.  Moreover, 
prices  are  not  apt  to  be  so  good  in  the  future,  as  no  product  of 
the  soil  will  bring  a fancy  price  through  a long  series  of  years. 
This  is  not  to  discourage  the  real  fruit  grower,  as  we  believe 
there  is  no  branch  of  horticulture  that  promises  greater  rewards 
than  prune  growing  does  to  the  careful  and  energetic  horticul- 
turist. But  the  lawyer,  doctor,  preacher,  merchant,  or  the  man 
who  fails  in  the  trades  and  professions,  need  hardly  hope  to  gain 
a fortune  in  growing  prunes. 


APPLES  IN  OREGON. 


PPLES  are  not  as  plentiful  in  Oregon  as  they 
were  a few  years  ago.  The  situation  seems 
to  be  this.  The  old  orchards  were  largely 
planted  as  minor  appendages  to  a general  farm, 
v;,  Fruit  was  grown  for  home  use,  and  not  with 
the  idea  of  selling  it.  Years  ago  these  old 
orchards  began  to  die.  On  this  decreasing  orchard  area  a whole 
host  of  pests  concentrated  their  energies;  they  came  unnoticed 
and  without  hindrance;  moss  was  allowed  to  cover  the  trees  and 
cultivation  was  neglected.  All  this  was  allowed  because  the 
incentive  for  an  orchard  was  in  no  sense  a monetary  one.  But 
this  is  changed,  there  is  now  a monetar}^  incentive  for  an  or- 
chard, and  thousands  of  acres  of  new  orchards  are  being  planted 
and  attempts  are  being  made  to  rejuvenate  many  of  the  old  ones. 
We  have  fewer  apples  in  Oregon  to  day,  then,  because  this  is  a 
transitory  period,  in  the  production  of  apples,  between  the  old 
orchards,  now  nearly  annihilated,  and  the  new  ones  not  yet  in 
bearing. 

The  cause  of  the  failures  of  the  old  orchards  can  be  remedied. — - 
There  are  no  insurmountable  obstacles  in  the  way  of  growing  as 
good  apples,  in  the  land  once  famous  for  its  'Tig  red  apples,”  as 
ever  have  been  grown.  No  great  climatic  changes  have  occured 
since  the  fine  fruit  was  grown;  the  soil  is  the  same,  with  the  ex- 
ception that  it  has  been  robbed  somewhat  of  its  fertilit}^;  and 
these,  climate  and  .soil,  are  the  factors  that  make  a fruit  region. 
To  again  grow  Oregon  apples  in  their  pristine  beauty  and  qual- 
ity, the  orchardist  has  but  to  renovate  or  rejuvenate  his  orchard, 
by  tillage,  enrichment  of  the  soil,  pruning,  and  by  making  warfare 
upon  all  pestiferous  enemies  by  spraying.  But  to  do  this,  apple 
growing  needs  and  must  be  made  a .special  indu.str}’,  to  be  han- 
dled by  keen  and  energetic  men. 


Favored  apple  regions. — There  are  still  localities  in  Oregon, 
where  the  apple  grower  can  rely  upon  the  fertilit\^  of  the  soil, 
the  congeniality  of  the  climate,  and  the  immunity  from  pe.sts 
and  diseases,  to  produce  good  apples  without  much  care  on  his 
part.  The  apples  that  are  grown  in  Hood  and  Rogue  River  val- 
leys and  Eastern  Oregon,  fruit  unsurpa.ssed  in  beauty  and  qual- 


ity,  are  grown  under  much  the  same  condition  that  they  grew 
in  Willamette  Valley  years  ago.  The  Wesson  to  be  learned  by 
the  horticulturist  in  these  favored  spots,  from  their  neighbors  in 
the  Willamette  Valley-,  is  easy.  The  splendid  young  orchards 
growing  in  these  valleys,  should  not  be  neglected, — allowed  to 
go  unpruned,  the  land  untilled,  and  the  trees  yearly  taking  the 
fertility  of  the  soil  and  nothing  returned.  Because  of  present 
immunity  from  pests,  security  from  them  should  not  be  overesti- 
mated. Fungi  and  insects,  m^merous  and  voracious,  are  already 
swooping  down  upon  the  orchards  in  thes^^  valleys  and  it  be- 
hooves individuals  and  communities  to  wage  war  upon  them/ 
The  future  profitableness  of  apple  growing  in  all  virgin  apple  lo- 
calities in  Oregon,  depends  upon  their  now  being  righth^  pruned, 
.sprayed,  fertilized,  and  cultivated. 

HINTS  ON  PLANTING  AND  CARING  FOR  AN  ORCHARD. 

Tack  of  space  prevents  going  into  details  in  this  bulle- 
tin with  apples,  as  with  prTines,  It  is  hoped  that  a 
more  comprehensive  treatise  on  the  subject  may  be  issued  with- 
in a few  3^ears.  However,  general  principles  laid  down  in  the 
prune  part  of  the  bulletin,  regarding  soils,  climate,  drainage 
preparation  of  land,  and  cultivation,  will  be  found  as  applicable 
to  apples  as  to  prunes. 

Before  plantmg . — “Well  begun  is  half  done.’^  In  an  or- 
chard, on  a badl}^  selected  site,  or  composed  of  poor  varieties,  or 
in  which  the  soil  has  been  imperfectly  prepared,  all  subsequent 
treatment  will  give  corresponding^"  poor  results.  First  of  all, 
then,  a fruit  grower  must  be  sure  that  his  location  and  soil  are 
well  adapted  to  apples,  and  to  the  particular  variety  he  wishes 
to  grow. 

Secondly,  a careful  stud}-  of  varieties  should  be  made  before 
trees  are  purchased,  as  an  error  in  this  direction  is  a costl}"  one. 
In  general,  the  behavior  of  a variety-  in  the  planter’s  own  neigh- 
borhood is  a good  indication  of  its  value  to  him,  provided  of 
course  that  it  is  marketable.  A mistake  in  selecting  varieties 
once  di.scovered,  should  .speedily"  be  remedied  by  top  grafting. 
Thirdly,  the  soil  should  be  in  the  best  possible  tihh, — in  an  all 
around  good  condition,  l^efore  a tree  is  set. 

Locations  and  soils. — The  apple  tree  is  a comprehensive 
feeder  and  will  thrive  on  almost  any  type  of  good  soil.  A more 
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primal  requisite  in  Oregon  is,  that  the  location  be  a good  one. 
In  this  state  only  perfect  familiarity  with  most  land  will  qualify 
a man  to  judge  of  its  fitness  for  an  orchard.  Bed  rock  and  im- 
pervious subsoils  approaching  the  surface  make  much  land  unfit 
for  an  orchard.  Flat  wet  land  and  land  with  “bad  spots’’  which 
remain  cold  and  sour,  and  in  which  trees  die  out  after  a year  or 
two,  is  poor  land  for  an  apple  orchard  even  if  tile  drained,  as 
the  soil  is  apt  to  be  hard  and  full  of  clods.  Some  rolling  lands 
will  require  drainage  because  of  having  stiff,  tenacious  subsoils 
near  the  surface.  Familiarity  with  the  “la}"  of  the  land,”  and 
with  its  possibilities  is  necessary  to  enable  a man  to  judge  of  its 
adaptability  for  an  orchard. 

Lack  of  drainage  the  commo7iest  fault  of  Ofegon  orchards. — - 
Too  many  young  orchards  are  set  in  undrained  land.  Un- 
drained land  does  not  admit  of  proper  tilkge;  plant  food  is  not 
available;  the  soil  is  too  cold  in  the  spring  and  bakes  and  is  too 
warm  in  the  summer;  it  does  not  allow  of  proper  air  circulation. 
Naturally  wet,  boggy,  land,  or  land  with  a hard  impervious  sub- 
soil is  unfit  for  an  apple  orchard  unless  it  is  thoroughly  and  syste- 
matically drained. 

Preparation  of  la?id. — The  best  way  to  get  a soil  in  good 
mechanical  condition  for  an  orchard,  is  to  grow  some  culti- 
vated crop  the  season  before  the  orchard  is  to  be  set.  In  this 
way  the  soil  will  be  made  mellow,  pernicious  wee^s  will  be  de- 
stroyed, and  any  “sour  places”  may  be  discovered  and  pos- 
sibly done  away  with.  It  is  very  essential  that  the  soil  be  fine 
and  mellow  so  that  the  young  tree  can  establish  itself  well,  and 
.send  its  tender  roots  deep  in  the  earth,  out  of  the  way  of  the 
plow  and  cultivator  in  the  future.  Loose,  fine  earth  also  acts 
as  a mulch,  by  destroying  capillary  attraction,  and  thus  prevents 
the  moisture  of  the  soil  from  being  evaporated. 

Planting  the  trees, — Whether  spring  or  fall  planting  is  best 
in  this  climate  is  hard  to  say.  To  plant  in  the  fall  and  have  the 
trees  stand  in  the  water-soaked  .soil  during  the  rainy  .season, 
does  not  seem  right.  But  when  conditions  are  proper  there  are 
many  advantages  in  fall  planting.  If  the  ground  is  well 
drained,  and  in  good  condition,  and  the  trees  well  matured, 
apples  can  be  .set  with  best  results  in  the  fall.  For  the.se  rea- 
.sons;  the  trees  will  become  established  during  the  winter  and 
will  start  to  growing  in  the  spring  before  spring  planting  can  be- 
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gin;  the  early  growth  thus  made  will  enable  the  tree  to  better 
withstand  the  dry  summer  which  is  sure  to  follow;  fall  planting 
saves  heeling  in;  and  better  trees  may  generally  be  had  by  order- 
ing in  the  fall.  The  operation  of  setting  the  trees  needs  to  be 
done  with  every  care,  taking  all  precautions  to  quickly  get  the 
plant  in  its  natural  surroundings  without  injury  to  it. 

I advise  not  less  than  35  feet  apart  each  way  for  apples.  A 
good  safe  distance  apart  allows  of  many  conveniences  in  wak- 
ing in  an  orchard  and  by  the  aided  productiveness,  arising  from 
better  tillage,  more  plant  food,  more  sun,  and  more  water,  will 
well  pay. 

Cultivation. — What  has  been  said  concerning  cultivation  of 
prunes  is  quite  as  applicable  to  apples.  It  is  a safe  generaliza- 
tion, to  say  that  an  orchard -should  never  be  seeded  down.  Even 
in  growing  crops  in  an  orchard  that  may  be  cultivated,  the 
temptation  to  continue  doing  so  is  .so  strong  that  the  orchard 
.sometimes  become  a minor  crop.  If  necessary  to  sow  grain  in 
an  orchard,  sow  it  in  strips,  running  one  way  between  the  trees, 
allowing  room  to  cultivate  between  the  grain  and  trees.  As  a 
temporary  expedient  an  apple  orchard  may  sometimes  be  throwm 
in  bearing  by  planting  it  to  grain,  but  this  done,  it  should  be 
brought  under  cultivation  the  following  summer. 

As  .stated  in  the  prune  part  of  this  bulletin,  cultivation 
.should  begin  the  first  }’ear;  it  should  begin  each  spring  as  soon 
as  the  ground  is  dry  enough  to  allows  it;  and  should  be  stopped 
in  time  for  the  wood  to  ripen  for  the  winter. 

Since  wTiting  the  paragraph  concerning  catch  crops  for  prunes, 
(to  wEich  the  reader  is  referred,)  my  view'  of  the  matter  has  been 
considerably  .strengthened,  and  I wish  to  urge  its  practice  more 
strongly  than  I did  in  that  paragraph.  In  a paper  w'ritten  by 
Prof.  E.  R.  Take  for  the  State  Horticultural  Society,  the  value 
of  a catch  crop  w'as  strikingly  .shown. 

A 25  acre  strip  in  a large  prune  orchard  w’orked  b}'  Prof. 
Lake,  w'as  allow'ed  to  become  covered  with  a rank  growth  of 
wild  mustard.  The  crop  was  turned  over,  and  the  following  sea- 
son, Prof.  Lake  .says: — “The  .soil  of  this  mustard  strip  remained 
moist  and  friable  all  summer  through,  and  with  one-third  the  til- 
lage it  presented  a more  favorable  condition  for  tree  grow’th,  as 
shown  by  the  vigor  of  the  trees,  than  any  other  part  of  the  or- 
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chard  under  similar  circumstances.  The  saving  in  expense  of 
tillage  can  fairly  be  estimated  at  J75.00  as  we  tilled  the  rest  of 
the  orchard  the  past  year.” 

We  have  quoted  this  passage  simply  to  show  the  value  of 
such  a crop  in  saving  tillage,  but  there  are  other  effects  well 
worthy  of  consideration,  chief  of  which  is,  its  office  in  catching 
and  holding  plant  food — both  nitrogen  and  the  mineral  elements; 
its  office  in  destroying  weeds,  and  its  rendering  early  tillage 
possible. 

The  nature  of  the  catch  crop  must  be  determined  by  prac- 
tice in  the  different  localities.  Prof.  Take  has  been  growing 
vetches  and  crimson  clover  as  well  as  the  mustard,  but  at  present, 
prefers  the  wild  mustard  which  he  allows  to  seed  itself.  Other 
possible  crops  are,  oats,  rye,  buckwheat,  peas  or  rape. 

Prmiing. — In  this  short  bulletin,  it  is  not  intended  to  enter 
into  a general  discussion  of  pruning.  The  reader  is  referred  to 
the  horticultural  literature  upon  the  subject,  much  of  which, 
judiciously  interpreted,  is  good,  remembering  always  to  prune 
for  advantages  peculiar  to  our  climate  and  your  particular  loca- 
tion. Pruning  to  produce  fruitfulness  in  Oregon  need  never  be 
given  consideration,  but,  on  the  other  hand  pruning  to  reduce 
the  crop  by  cutting  out  bearing  wood,  is  sometimes  a necessity. 

The  height  to  head  is  greatly  influenced  by  location.  The 
warmer  and  drier  a climate  the  lower  trees  should  be  headed. 
Tow  heading  has  many  practical  advantages,  such  as  ease  of 
picking  fruit,  of  pruning,  of  spraying,  and  less  damage  from 
strong  winds.  But  the  good  health  of  the  tree  resulting  from 
shading  the  trunk  is  the  chief  merit  of  the  system.  In  heading 
low  the  limbs  must  be  trained  obliquely  otherwise  there  will  be 
difficulty  in  getting  close  to  the  trees  with  the  cultivator.  We 
are  not  advocating  for  this  climate  the  California  method  of 
pruning,  but  recommend  a mean  between  their  low  heading  and 
our  high  heading,  not  dispensing,  as  the  Californians  do,  with 
a central  trunk  and  strong  side  leaders. 

Self  sterile  varieties  of  apples. — The  studies  of  Waite  and 
Fairchild  in  the  Agricultural  Department  at  Washington,  have 
quite  clearly  demonstrated  that  some  varieties  of  apples  are 
more  or  less  self-sterile,  and  that  to  insure  free  bearing  these  va- 
rieties ought  to  be  planted  in  a mixed  orchard.  The  following 
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varieties  are  supposed  to  be  somewhat  self-sterile:  Gravenstein, 
Bellflower,  Chenango,  King,  Spy,  Melon,  Rambo,  Red  Astra- 
chan,  Roxbury  Russet,  Spitzenburg,  Talman  Sweet.  The  only 
varieties  much  grown 'in  Oregon  that  are  credited  with  being  self- 
fertile,  are  Baldwin,  and  Greening.  Remarks  made  by  extensive 
growers  of  Newtown  Pippin  lend  color  to  the  view  that  this 
v^ariety  is  somewhat  self-sterile.  The  matter  is  one  of  great  im- 
portance to  those  planting  large  orchards,  and  it  is  deplorable 
that  the  knowledge  upon  the  subject  is  so  scant  and  fragmentary. 
We  shall  be  pleased,  indeed,  at  the  Station,  to  have  the  results 
of  any  experiments,  or  any  experience  that  the  fruit  growers 
may  be  able  to  furnish  us.  The  matter  we  know  is  receiving 
some  consideration  in  the  state,  one  large  grower  has  top-grafted 
alternate  rows  in  a number  of  acres  in  his  orchard  in  order  to  be 
sure  of  free  fertilization. 

Insects  and  diseases, — Of  all  fruits,  the  apple  suffers  most 
from  pests  in  Oregon.  Out  of  the  128  apple  orchards  visited  by 
the  Survey  workers  this  fall,  all  were  affected  with  apple  scab 
and  codling  moth.  A few  in  Hood  and  Rogue  River  valleys 
were  but  slightly  affected,  yet  the  pests  were  there.  Nearly  all 
were,  or  had  been  affected  with  green  aphis.  Woolly  aphis  was 
found  in  86  orchards;  San  Jose  scale  in  74  orchards;  and  “canker” 
in  83  orchards.  Various  other  insects  and  fungi  were  found  to 
a minor  extent. 

Codling  moth  and  apple  scab  were  to  be  found  everywhere 
in  the  Willammette  Valley,  and  but  few  orchardists  had  done 
anything  to  check  either.  Exact  data  concerning  the  matter 
was  not  taken,  but  it  is  believed,  at  a conservative  estimate,  that 
nine-tenths  of  the  apples  in  Willamette  Valley  were  this  year 
made  unsalable  by  these  two  pests.  The  outlook  for  the  apple 
grower  would  be  bad,  indeed,  were  it  not  for  the  fact  that  those 
who  have  tried  have  succeeded  in  effectually  checking  both  pests 
by  means  of  fungicides  and  insecticides.  The  testimony  of  sev- 
eral growers  to  the  fact  that  they  had  saved  95  per  cent  of  a 
crop  of  .sound  apples  should  be  reasuri ng  to  those  who  doubt 
the  efficacy  of  spraying.  There  are  many  fruit  growers  who 
still  lack  information  concerning  remedies  and  their  applica- 
tion. This  is  not  a proper  place  for  a detailed  consideration  of 
the  subject,  but  briefly,  scab  and  codling  moth  may  l^e  con- 
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trolled  by  the  following  treatment;  A spraying  with  Bordeaux 
mixture  should  be  given  for  apple  scab  just  before  the  buds 
swell  in  the  spring.  A second  one  as  soon  as  possible  after  the 
blossoms  drop  and  a third  12  to  16  days  later;  a fourth,  if  desired, 
12  to  16  days  after  the  third.  The  first  spraying  for  codling  moth 
in  Western  Oregon  should  be  made  between  June  6th  and  June 
12th;  the  application  to  be  repeated  about  the  first  of  July  and 
on  late  apples  again  in  the  latter  part  of  July  and  about  the 
middle  of  August.  Paris  green, — i pound  to  200  gallons  of 
water  to  be  used  for  codling  moth. 

San  Jose  scale  and  woolly  aphis  occasion  more  loss  to  the 
apple  orchards  in  the  Umpqua  and  Rogue  River  valleys  than  all 
other  pests  combined.  Both  do  considerable  damage  in  the 
Willamette  Valley,  the  latter  especially.  The  wooll}?^  aphis  can 
hardly  be  annihilated  since  it  lives  upon  both  root  and  top,  but 
by  constant  warfare  its  numbers  may  be  so  reduced  that  the 
fruitfulness  and  vigor  of  the  tree,  need  not  be  seriously  im- 
paired. We  have  much  faith  that  there  will  yet  be  found  a 
root,  Northern  Spy  perhaps,  that  will  resist  the  woolly  aphis, 
and  that  the  pest  can  then  be  controlled  on  the  branches  by 
the  caustic  washes. 

About  half  of  the  fruit  growers  visited  this  fall,  in  whose 
orchards  San  Jose  scale  was  found,  did  not  know  there  was  any 
scale  there.  Yet  it  may  be  very  readily  known.  A roughish 
appearance  of  the  bark  of  a tree,  or  a dark  spot  with  edges  dis- 
colored with  red  on  the  fruit;  in  both  cases  of  which  upon  exam- 
ination a small  scale  is  found,  and  as  a distinction  from  other 
species  of  scale,  red  bloches  wherever  branch,  leaf,  or  fruit  has 
been  stung,  are  the  distinguishing  marks.  For  San  Jose  scale 
the  lime,  sulphur,  and  salt  mixture  has  given  the  best  satisfac- 
tion in  this  state. 

I believe  almost  every  orchard  I have  visited  in  Oregon,  is 
affected  with  green  aphis.  The  pest  is  a most  grevious  one,  and 
like  the  woolly  aphis  there  .seems  to  be  no  way  of  annihilating 
it.  Constant  spraying  with  kerosene  emulsion,  or  strong  to- 
bacco decoction,  are  the  remedies  to  keep  its  numbers  reduced. 

At  present  we  cannot  say  much  about  the  “canker”  that  is 
causing  .so  much  trouble  in  the  young  apple  orchards.  Knowl- 
edge concerning  it  is  .scant  and  fragmentary, — to  be  much 
added  to,  we  hope,  before  another  season.  “Canker”  is  a fungus 
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which  spreads  from  a small  infected  spot  in  the  bark  of  a tree  to 
large  areas,  finall}"  killing  the  tree.  The  only  known  remedy  is 
to  cut  it  out, — 'the  sooner  the  better  of  course,  and  wash  the 
wound  with  Bordeaux  or  a solution  of  copper  sulphate.  A 
spraying  in  the  fall  after  the  leaves  have  fallen  will  kill  many  of 
the  spores  of  the  fungus. 

There  are  numerous  rusts,  mildews,  and  rots  that  affect  or- 
chards to  a minor  extent,  but  all  these,  at  present,  we 
think,  will  be  kept  in  check  by  the  fungicides  that  should  be 
used  for  the  more  prevalent  diseases. 

Vaideties. — There  are  praetically,  for  commercial  purposes, 
biit  seven  varieties  of  apples  grown  in  Oregon;  These  are,  in 
order  of  choice  as  given  by  the  fruit  growers  interviewed,  and  I 
believe  in  order  of  acreage  of  orchards  visited:  Spitzenburg, 
Ben  Davis,  Yellow  Newtown  Pippin,  Baldwin,  Red-cheeked 
Pippin,  and  Northern  Spy.  Only  a few  varieties  of  apples 
should  be  grown  in  a commercial  orchard  and  these  should  be 
selected  with  special  reference  to  their  growth  and  productive- 
ness in  a particular  location  and  to  the  market  for  which  the}' 
are  destined.  Yet  it  seems  to  me  that  Oregon  apple  growers 
could  well  enlarge  upon  the  number  of  varieties  grown,  not  as 
individual  growers,  but  as  a whole.  All  ought  not  to  grow  so 
nearly  the  same  varieties.  Fameuse,  Canada  Red,  Greening, 
Swaar,  Roxbury  Russet,  Wagener,  and  Wealth}',  are  all  good 
apples  and  offer  a greater  choice  of  varieties. 

I think  growers  are  making  a mistake  in  planting  so  many 
Ben  Davis  apples.  While  the  Ben  Davis  bears  at  an  early  age, 
is  very  productive,  and  is  handsome  in  appearance,  yet  the  qual- 
ity is  wretchedly  poor,  and  in  many  markets  where  this  has  been 
found  out  they  will  not  now  sell  well,  and  this  dislike  will  of 
course  grow.  Moreover,  the  apple  growers  in  Missouri,  Arkan- 
sas, and  Nebraska,  are  growing  Ben  Davis  more  than  any  other 
variety,  thus  preventing  Oregon  growers  from  finding  any  mar- 
ket at  all  in  the  East  for  the  Ben  Davis. 

In  Rogue  River  and  Hood  River  valleys  where  the  fruit  ma- 
tures earlier  than  in  other  sections  of  the  state,  a few  apple 
growers  will  find  it  profitable  to  make  settings  of  summer  and 
fall  apples.  The.se  apples  are  in  demand  in  northern  markets 
and  facilities  are  good  in  both  the  valleys  named  for  reaching 
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the  selling  places.  Of  course  such  apples  come  in  direct  compe- 
tition with  other  autumn  fruits,  peaches  and  grapes,  so  that  the 
demand  for  them  is  in  this  way  limited,  and  commercial  or- 
chardists  will  not  find  them  worth  their  attention  unless  they 
are  sure  of  a special  market.  Good  apples  for  such  a trade  are: 
Red  Astracan,  Gravenstein,  Yellow  transparent.  Early  Harvest, 
Chenango  Strawberry,  King,  and  Duchess  of  Oldenburg. 

So77te  New  Northwest  apples. — The  Report  of  the  U.  S.  Po- 
mologist  for  1894,  describes  several  promising  new  apples  from 
the  Pacific  Northwest.  Among  these  are; 

Almota. — A large  pale  yellowish  green  apple,  stripped  and  splashed 
with  crimson;  conical  in  shape,  somewhat  ribbed;  flavor  mildly  sub-acid; 
quality  good;  season  autumn.  Originated  with  C.  R.  Mays,  of  Pullman, 
Washington. 

BiyACKWOOD.-— Size  medium;  shape  roundish  conical.  Color  light 
green  with  brownish  blush  in  the  sun;  dots  conspicuous,  russet,  raised; 
flesh  yellow  with  a dark  core  line,  tender,  juicy;  flavor,  mildly  sub-acid; 
quality  very  good;  season  winter.  Originated  with  M.  L.  Smith  of  Farm- 
ington, Wash. 

CoirFAX. — Very  large;  shape  roundish  oblong;  stem  an  inch  long,  slen- 
der; color  bright  yellow,  stripped  and  splashed  with  crimson;  dots  numer- 
ous, minute;  flesh  yellowish,  firm,  crisp,  juicy;  flavor  sub-acid;  quality 
good;  better  for  cooking  than  desert;  season  winter.  Originated  with  Nel- 
son Davis  of  Colfax,  Wash.,  in  1886.  A seedling  of  Rhode  Island  Greening. 

KfickitaT. — Size  large;  shape  round,  ribbed;  stem  stout  and  fleshy; 
surface  .<^mooth  and  glassy;  color  yellow  marked  with  carmine  and  striped 
with  crimson;  dots  minute  to  medium,  yellow  and  russet,  indented,  flesh 
yellow,  coarse  grained,  tender,  moderately  juicy;  flavor  mildly  sub-acid; 
quality  good;  season  winter.  Originated  with  H.  C.  Cook,  White  Salmon. 
Wash.,  about  1876. 

STEpTOE. — Size  large;  shape  roundish,  slightly  ribbed;  stem  long  slen- 
der, fleshy  at  the  connection  with  the  fruit;  surface  smooth,  oijy;  color 
pale  yellow;  dots  variable,  grayish  to  brown;  flesh  yellow,  fine  grained, 
crisp,  juicy;  flavor  sub-acid;  quality  very  good;  season  early  winter;  tree  a 
strong  grower  and  good  bearer.  Originated  with  John  R.  Reavis,  Spokane, 
Wash.,  about  1882. 

Yakima. — A Baldwin  seedling  now  quite  well  known  in  Oregon.  A 
winter  apple,  in  appearance  much  like  the  King,  in  flavor  like  the  Baldwin. 
The  Yakima  is  finding  considerable  favor. 

While  visiting  orchards  with  Mr.  A.  H.  Carson  in  Southern 
Oregon  last  fall,  Mr.  Carson  called  my  attention  to  some  remark- 
ably fine  Spitzenburgs  in  a certain  orchard.  Across  the  road, 
at  a little  di.stance,  we  visited  another  orchard  growing  in  a differ- 
ent soil  and  under  different  conditions.  At  the  first  glance  we 
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Iiardl}^  knew  the  fruit.  Close  examination  showed  them  to  be 
Spitzenburgs  but  greatly  inferior  to  the  first;  possibl}"  from  the 
same  nursery  row  as  the  others,  however.  What  was  here  so 
strikingly  shown  we  found  true  throughout  the  whole  state. 
The  character  of  the  fruit  changes,  in  Oregon  with  soil,  topogra- 
phy and  all  conditions  affecting  the  growth  of  fruit,  to  an  extent 
not  dreamed  of  b}’  one  accustomed  to  Eastern  fruit  growing.  The 
thought  to  be  derived  from  this  is,  that  the  variety  of  apples  to 
plant  is  a local  question.  Every  fruit  grower  must  settle  it  for 
hirnself.  When  an  error  is  made,  top-grafting  is  the  onE  remedy. 

Profit  and  loss  so7netimes  a iJiatter  of  using  the  whole  product 
of  an  oirhard. — Some  years  even  the  best  orchards  will  contain 
such  an  ill  assorted  lot  of  fruit  that  the  profits  are  small  or  none 
at  all.  There  are  also  maii}^  orchards  from  which  the  product  is 
never  taken.  Last  fall  the  writer  saw  tons  and  tons  of  fruit  rot- 
ting on  the  ground  that  might  well  have  been  utilized  as  evapo- 
rated fruit  or  in  making  cider,  jelly,  apple  butter,  or  vinegar. 
These  products  are  all  salable  at  prices  that  will  ver}'  materially 
help  in  making  an  orchard  profitable.  A fruit  grower  who  does 
not  make  use  of  every  possible  means  of  profit  is  neglecting  his 
opportunities  and  has  no  right  to  say  that  “fruit  growing  does 
not  pay.”  Every  fruit-growing  community  should  have  an  es- 
tablishment, either  private  or  cooperative,  to  work  up  the  fruit 
that  heretofore  has  been  waste  product. 

Strains  of  Varieties. — Part  of  the  variance  in  apples  in 
Oregon  ma}^  be  explained  from  the  fact  that  there  are  so  many 
strains  of  different  varieties.  This  has  been  brought  about  no 
doubt,  large!}’,  from  their  being  introduced  from  so  many  differ- 
ent sources.  The  practical  point  here  is  that  all  tre^is  should  be 
propagated  from  the  best  strains.  This  brings  us  to  another 
matter  which  can  be  best  brought  out  by  quoting  from  L.  H. 
Bailev  of  Cornell  University: 

“*//  is  probable  that  many  trees  fail  to  bea?  because  propagated 
from  luipjoductive  trees. — We  know  that  no  two  trees  in  any  or- 
chard are  alike,  either  in  the  amount  of  fruit  which  they  bear  or 
in  their  vigor  and  habit  of  growth.  Some  are  uniformly  pro- 
ductive, and  some  are  uniformly  unproductive.  We  know,  too, 
that  cions  or  buds  tend  to  reproduce  the  characters  of  the  tree 
from  which  they  are  taken.  A gardener  would  never  think  of 
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taking  cuttings  from  a rose  bush  or  chr3^santhenium  or  a carna- 
tion which  does  not  bear  flowers.  Why  should  a fruit-grower 
take  cions  from  a tree  which  he  knows  to  be  unprofitable? 

The  indiscriminate  cutting  of  cions  is  too  clumsy  and  inex- 
act a practice  for  these  days,  when  we  are  trying  to  introduce  sci- 
entific methods  into  our  farming.  I am  convinced  that  some 
trees  cannot  be  made  to  bear  by  any  amount  of  treatment.  The}" 
are  not  the  bearing  kind.  It  is  not  every  mare  which  will  breed 
or  every  hen  which  will  lay  a hatfull  of  eggs.” 


A FEW  NOTES  ON  PEARS  IN  OREGON. 

HE  following  notes  on  pear  growing  are  writ- 
ten with  particular  regard  to  conditions  in 
Western  Oregon.  All  the  information  possi- 
ble concerning  pears  was  gleaned  in  the  Sur- 
vey last  fall,  but  such  information  was  scant 
and  fragmentary  because  of  there  being  but 
few  commercial  pear  orchards,  as  yet,  in  the  state.  The  old  pear 
plantations  are  seldom  more  than  scattered  plantings  about  the 
farm  yard  and  along  the  road-side.  Most  of  these  trees  were  of 
poor  varieties  and  have  outlived  their  usefulness.  In  the  last 
few  years,  however,  a new  interest  in  pear  growing  has  been 
awakened  by  a demand  from  the  East,  for  our  quite  superior 
pears;  this  interest  has  been  stimulated  no  doubt  by  the  some- 
what phenominal  profits  made  in  a few  of  the  existing  commer- 
cial orchards. 

As  yet  it  can  scarcely  be  said  that  pear  growing  can  be 
termed  an  industry,  there  being  only  a few  thousand  acres  of 
pears  in  the  state.  There  is  every  reason  to  believe  that  there  is 
profit  in  the  fruit  if  growers  are  careful  to  inform  themselves 
concerning  all  phases  of  growing  and  handling  it.  The  acreage 
is  sure  to  increase.  Rogue  River  pears  ship  better,  because  of 
firmer  texture,  than  pears  grown  elsewhere  in  the  state,  and 
in  Rogue  River  pear  growing  might  well  be  made  a special  in- 
dustry. It  is  well  that  there  be  centers  for  growing  fruits,  since 
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scattered  plantations  make  uncertain  amounts  of  fruit,  and  bu}"- 
ers  will  not  buy  so  confidently  as  they  would  were  the  plantations 
grouped. 

It  will  not  be  necessary  to  enter  into  many  details  of  the  cul- 
tivation of  the  pear,  because  the  remarks  respecting  the  apple 
will  apply  almost  equally  for  the  pear. 

Land. — The  best  land  for  pears  is  a deep,  mellow,  clay  loam; 
or  at  least  the  body  of  the  soil  should  be  clay — not  hard  clay 
which  bakes  in  the  furrows,  but  that  which  contains  vegetable 
matter  and  crumbles  under  cultivation.  Sand}-  gravelly  lands 
are  too  deficient  in  water  for  the  pear.  In  preparing  the  land  it 
is  important  to  plow  it  deep  and  fit  it  with  great  care  so  that  the 
roots  may  go  deep  where  the)*  may  obtain  a liberal  supply  of 
water,  for  pears  must  not  feel  the  effects  of  drouths.  Flat  lands 
with  the  subsoil  close  to  the  surface  should  be  well  tile  drained 
before  pears  are  set  upon  them,  otherwise  a weak,  unhealthy 
gr(-wth,  much  subject  to  disease,  and  a poorer  quality  of  fruit 
will  be  the  result. 

Dista7ice. — Pears  live  to  a good  old  age  and  attain  a large 
size,  and  while  their  limbs  do  not  spread  comparatively  far,  yet 
their  roots  reach  a long  distance,  so  the  trees  must  be  given 
plenty  of  room.  I should  say  pears  ought  not  to  be  planted  less 
than  22  feet  apart.  Even  at  this  distance  in  old  orchards  I have 
seen  trees  with  their  branches  interlacing,  the  trees  in  a pyra- 
midal form  at  that.  All  orchard  operations, — cultivation,  spray- 
ing, and  hai  vesting,  are  made  so  much  easier  and  the  quality  of 
the  fruit  is  so  improved  b)*  roominess  that  the  loss  in  number 
of  trees  is  well  made  up. 

Carhig  for  the  trees. — Pears  should  be  given  the  same  tillage 
recommended  for  apples.  It  is  generally  thought  that  pears, 
more  than  all  other  fruits  may  be  neglected  in  the  matter  of  till- 
age, or  that  they  will  do  well  in  sod,  but  no  fruit  responds  more 
quickly  to  tillage  than  the  pear.  This  is  laTgely  because  the 
fruit,  to  reach  its  fall  capabilities,  require  a great  deal  of  water. 
The  moisture  of  the  soil  is  well  conserved  only  when  good  till- 
age is  given.  It  is  therefore  especially  important  that  cultiva- 
tion be  begun  early  in  the  spring,  and  that  it  always  be  given  as 
soon  after  a rain  as  possible.  In  the  Willamette  Valley  climate, 
trees  are  quite  apt  to  make  a weak  willowy  growth  that  is  much 
subject  to  blight  and  other  diseases;  so  it  is  quite  important  that 
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cultivation  be  stopped  when  the  tree  has  completed  the  required 
growth.  As  with  apples  and  prunes  I shall  recommend  that  a 
cover  crop  of  some  rank  growing  grain  be  sown  at  this  time  to 
force  the  trees  to  ripen  their  wood.  The  crop  plowed  under  in 
the  spring,  will  more  than  repay  for  itself  in  fertility  added  to 
the  soil  and  expense  saved  in  tillage  during  the  season. 

P7uning. — A pear  orchard  will  require  but  little  pruning 
after  the  trees  have  been  made  to  assume  the  desired  shape, 
which  ought  to  be  accomplished  in  the  first  four  or  five  years  of 
the  tree’s  life.  My  ideal  pear  tree  is  one  with  a low,  spreading 
head,  with  a trunk  about  three  feet  high,  and  with  a top  consist- 
ing of  from  three  to  five  main  branches  rising  obliquely  from 
the  trunk  thus  assuming  the  shape  of  a somewhat  pyramidal 
apple  tree  rather  than  the  usual  spire  shaped  pear  tree. 

There  are  several  important  advantages  gained  from  this 
form  of  tree.  First  the  low  spreading  head  shades  the  stem  and 
main  branches  from  the  hot  sun  and  winds  which  causes  their 
bark  to  crack  and  split,  thus  admitting  germs  of  blight,  and 
“canker.”  To  obviate  this  difficulty  is  a great  point  in  favor  of 
this  style  of  a head.  Second,  if  allowed  to  grow  upright  with- 
out any  checking,  the  limbs  reach  the  height,  in  old  age,  of  40 
or  50  feet,  and  since  the  fruit  is  mostly  borne  near  the  extremi- 
ties of  the  limbs,  it  can  be  gathered  only  by  the  use  of  long  lad- 
ders, thus  making  harvesting  a difficult  matter.  A third  advan- 
tage is,  the  trees  can  be  better  sprayed.  A fourth  is  the  ground 
is  better  shaded  and  more  moisture  is  retained. 

Diseases  and  insects. — Pear  diseases  and  insects  are  so  many 
of  them  common  to  the  apple,  that  it  only  needs  an  enu- 
meration of  them  here,  to  serve  to  call  attention  of  pear  growers 
to  them.  There  are  a few  pests  of  the  pear  not  found  on  the 
apple  and  of  these  a short  description  will  be  given. 

1'lie  apple  scab  is  unquestionably  the  worst  pear  pest  in  this 
state.  It  is  particularly  abundant  in  Willamette  Valley.  The 
only  treatment  is  to  spray  with  the  Bordeaux  mixture  as  for  scab 
on  a])pU'S.  The  apple  moth  is  not  quite  so  bad  on  pears  as  on  ap- 
ples V)Ut  is  nearly  so.  It  is  readily  checked  by  the  treatment  for 
the  ap])le, — spraying  with  Paris  green.  Woolly  aphis  is  as  bad  on 
pears  as  apples  and  San  Jose  scale  worse  perhaps.  The  caustic 
sprays  are  the  remedies.  “Canker”  should  be  cut  out  as  soon 
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as  discovered  and  the  trunk  of  the  tree  washed  with  a solution 
of  copper  sulphate. 

Pear  blight  scarce!}’  needs  description.  It  is  well  known  by 
all  pear  growers,  and  yet  the  records  of  the  Horticultural  Sur- 
vey show  that  it  was  present  in  nearly  every  pear  plantation  vis- 
ited. It  is  presumed  that  the  reader  knows  that  the  disease  is 
caused  by  a bacillus  and  is  as  contagious  in  an  orchard  as  diph- 
theria is  in  the  human  family.  Only  the  most  drastic  measures 
will  keep  this  disease  in  check.  Safety  lies  in  cutting  it  out  as 
soon  as  discovered.  When  the  disease  has  made  some  headway 
this  seems  harsh  and  entails  some  labor,  but  cutting  it  out  is 
the  only  way  to  save  the  orchard. 

The  pear  mite,  Phytoptus  py7'i,  is  a most  pestiferous  insect 
in  this  state.  Last  season  it  was  abundant  everywhere.  Prof. 
Washburn  has  described  it  in  a previous  bulletin  from  this  Sta- 
tion so  it  needs  no  detailed  description.  It  is  an  insect  so  mi- 
nute that  it  can  be  seen  only  by  the  aid  of  a lens.  It  works  in 
the  leaves  on  which  it  raises  a great  number  of  minute,  black 
blisters.  There  is  no  specific  remedy  for  the  pest.  All  badly 
diseased  leaves  and  branches  should  be  removed  and  burned. 
In  the  fall  when  the  insects  are  migrating,  a caustic  wa.sh  would 
probably  kill  great  numbers  of  them. 

Pollination. — It  is  now  an  established  fact  that  many  pears 
to  bear  well  must  receive  pollen  from  another  variety  blooming 
at  the  same  time.  The  following  varieties  are  said,  by  Waite, 
of  Washington,  to  bear  freely  standing  alone:  Bose,  Duchess, 

Flemish  Beauty,  Tyson  and  White  Doyenne.  Those  said  to  be 
somewhat  self-sterile,  and  they  include  some  of  c»ur  most  pro- 
fitable commercial  varieties,  are  as  follows:  Anjou,'  Bartlett, 
Boussock,  Clairgeau,  Clapp’s  Favorite,  Columbia,  Easter  Beurre, 
Grey  Doyenne,  Howell,  Jones,  Lawrence,  Loui.se  Bonne  de  Jer- 
.sey,  Mt.  Vernon,  Pound,  Sheldon,  Souvenir  du  Congres,  Super- 
fine, Colonel  Wilder  and  Winter  Nelis.  The  Bartlett,  Clapp’s 
P'avorite,  Flemish  Beauty  and  Seckel,  bloom  at  about  the  same 
time,  so  that  in  planting  the  Bartlett  it  is  easy  to  select  a variety 
to  fertilize  it.  But  with  the  other  prominent  commercial  varie- 
ties the  task  is  not  so  easy.  Mr.  Coote,  at  this  Station  has  made 
.some  extended  observations  along  this  line  for  .several  .sea.sons, 
and  with  this  .sea.son  to  verify  them  he  hopes  to  be  able  to  tabu- 
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late  the  blooming  periods  of  the  leading  varieties  of  not  only 
pears  but  of  other  fruits  as  well.  We  shall  be  glad  to  have  tlie 
cooperation  of  all  fruit  growers  in  settling  this  question. 

Varieties. — Bartlett  and  Winter  Nelis  are  the  favorite  pears 
in  Oregon  and  they  reach  their  highest  perfection  in  this  state. 
Both  are  too  well  known  to  need  description.  We  recommend 
them  for  home  and  market  use.  The  question  of  varieties  of 
pears  is  a local  one,  as  it  is  with  most  fruits,  and  every  grower 
mU't  .settle  it  for  himself.  Many  good  varieties  of  pears  have 
not  been  tested  thoroughly  in  Oregon  yet,  and  in  the  following 
brief  de.scriptions,  the  qualities  given  these  varieties  are  those 
generally  ascribed  to  them. 

T3’Son  and  Seckel  are  the  favorite  summer  pears.  Both  are 
nearl}^  free  from  blight;  ship  well;  grow  well;  and  look  well. 
Though  both  are  highly  flavored,  the  Tyson  is  perhaps  the  better 
and  is  the  handsomer  one  of  the  two. 

For  a fall  pear,  the  Bartlett  is,  of  course,  the  favorite.  Its 
principal  defect  is  that  it  generally  yields  only  a partial  crop  in 
the  “off”  year.  Clapp’s  and  Flemish  Beauty  are  second  and 
third  to  Bartlett.  Neither  ship  as  well  as  the  Bartlett.  Shel- 
don is  one  of  the  best  of  the  fall  varieties.  Beurre  Bose  and 
Beurre  Clairgeau  are  special  favorites  with  some  growers  in  Ore- 
gon. The  former  is  a large,  russety  pear  with  a long  neck;  well 
flavored,  melting  and  delicious.  It  ripens  the  first  of  October. 
It  is  a fairly  good  shipper.  Beurre  Clairgeau  is  yellow, 
shaded  with  red;  well  flavored;  the  tree  grows  well  and  is  an 
early  and  prolific  bearer;  good  for  the  market  because  it  ships 
well;  ripens  in  November. 

Garber,  Kiefler,  and  Fe  Conte  are  good  for  quantity  and  that 
is  about  all.  A good  price  may  be  received  for  them  at  first, 
but  the  public  will  not  be  long  imposed  upon  by  fruit  as 
tasteless  and  insipid  as  Garber,  Kiefler,  and  Fe  Conte  pear,  and 
Ben  Davis  apple.  All  three  of  these  pears  are  wonderfully  pro- 
lific, and  are  quite  free  from  blight.  It  is  said  they  can  well, 
and  that  they  are  fairly  good  when  cooked.  Considerable 
money  is  being  made  with  them  at  present  in  some  parts  of  the 
South. 

In  flavor,  keeping  and  shipping  qualities,  the  Winter  Nelis  is 
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far  the  best  winter  pear.  It  is,  however,  oftentimes  a shy  bearer 
and  tender  in  growth.  The  tree  has  no  beauty  to  recommend  it. 
The  Lawrence  is  one  of  the  best  late  pears.  The  tree  is  very 
hardy,  and  an  early  and  abundant  bearer.  Anjou  is  another 
good  winter  kind  that  will  sell  in  any  market. 

U.  P.  HEDRICK. 

Corvallis,  Oregon,  Feb.  i,  1896. 
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FUNGICIDES  FOR  1896. 


U.  P.  HEDRICK. 

HE  fungous  diseases  of  fruit  trees  have 
received  attention  in  so  many  publications, 
that  it  is  no  longer  necessar}"  to  give  de- 
tailed descriptions  of  them.  But  spray- 
ing methods  change  from  year  to  year, 
the  results,  in  the  aggregate  of  preceding  years,  being  a guide 
for  the  current  year.  The  purpose  of  this  bulletin,  then,  is  to 
bring  the  latest  information  concerning  fungicides  before  the 
fruit  growers  of  Oregon.  First  of  all,  however,  I shall  make 
some  observations  that  occurred  to  me  while  making  a somewhat 
extended  survey  of  the  fruit  interests  in  the  valleys  of  Western 
Oregon  during  the  past  fruit  season. 

Why  spraying  so  often  fails  m Oregon. — One  of  the  prime 
causes  for  the  failure  of  spraying  in  Oregon  is,  as  I conceive  it, 
that  Eastern  methods  of  applying  remedies  have  been  relied  up- 
on too  much.  We  have  conditions  in  Oregon  that  are  all  our 
own,  and  only  our  own  experience  can  be  a proper  guide.  The 
same  remedies  will  destroy  the  same  pests  that  they  do  in  the 
East,  but  there  should  be  a radical  difference  as  to  the  time  to 
apply  them,  the  strength  of  the  solution,  and  the  number  of  ap- 
plications. A second  cause  of  failure  is  that  there  are:- 

Too  7nany  remedies. — The  State  Experiment  Station,  the 
State  Board  of  Horticulture,  the  horticultural  press  and  various 
commercial  enterprises  have  recommended  various  chemical 
compounds  and  mixtures,  much  to  the  confusion  of  the  fruit 
growers.  This  is  not  meant  as  a criticism  but  attention  is  called 
to  the  fault  that  a step  may  be  taken  toward  remedying  it.  The 
Experiment  Station  recommends  a movement,  and  is  ready  to 
take  the  initiative  in  it,  that  will  reduce  the  number  c»f  remedies, 
and  the  complexity  of  their  application,  and  that  will  evolve  a 
few,  simple,  cheap,  and  effective  fungicides  and  insecticides. 
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This  having  been' done,  the  great  bugbear,  '‘spraying,^’  will  have 
lost  half  its  terrors  to  the  fruit  growers.  A third  fault  is; — 

Spraying  costs  too  much. — To  say  nothing  of  time  and  mate- 
rial wasted  in  applying  remedies  improperly,  spraying,  yet,  costs 
far  too  much.  Poor  spraying  apparatus  is  the  chief  cause  of 
excessive  cost.  A good  pump  with  a good  tank,  hose,  exten- 
sion rod,  nozzle,  with  every  thhig  convenient,  will  save  in  time 
and  material  far  more  than  their  cost.  A good  nozzle  is  all  impor- 
tant. With  a nozzle  too  coarse,  material  is  being  wasted.  A 
nozzle  should  be  used  that  will  throw  a spray  just  as  fine  as  is 
compatible  with  doing  the  work  well  and  quickly.  This  brings 
us  to  the  matter  of  thoroughness. 

Thoroughness  m spraying . — It  is  worse  to  err  on  the  side  of 
getting  too  little  of  the  spray  on  the  tree  than  getting  too  much. 
A tree  is  well  sprayed  when  its  trunk,  branches,  and  leaves  are 
covered  and  ready  to  drip.  Herein,  many  fail.  Insects  and 
fungi  are  not  killed  until  the  poison  is  on  them,  or  within  their 
reach.  Thoroughness  in  applying,  and  economy  in  using  mate- 
rial, though  seemingly  paradoxical,  need  always  be  kept  in  view 
by  the  operator  of  a spray  pump.  Cost  must  be  considered  in 
all  the  operations  of  spraying  and  reduced  to  a minimum.  An- 
other almost  universal  fault  is: — 

Ignorance  of  remedies  and  their  effects. — Too  many  fruit 
growers  spray  t<j  “spray.”  In  a spurt  of  enthusiasm  and  with 
great  expectations,  many  a man  has  sprayed  his  trees  with  a solu- 
tion that  might  as  well  have  been  clear  water.  It  is  obvious 
that  a man  should  know  what  he  is  spraying  for  before  he  begins 
to  spray.  There  is  no  excuse  for  this  ignorance  as  there  is 
plenty  of  horticultural  literature  which  gives  pretty  exact  treat- 
ment for  the  various  pests  of  the  orchard.  Another  fault  is; — 

Mixtures  are  not  properly  made. — Negative  results,  and  usu- 
ally quite  positive  injuries,  are  the  result  of  improperly 
made  mixtures.  Directions  for  preparing  a remedy  should  be 
followed  to  the  very  letter,  and  to  eliminate  all  chance,  tests 
should  be  applied  so  that  certainty  is  guaranteed.  When  the 
reined}’  is  being  applied  the  es.sential  ingredients  must  be  kept  in 
solution  by  agitation. 

When  to  Spray  — Under  the  head  of  diseases  the  approxi- 
mately proper  time  for  spraying  for  each,  will  be  given.  But  it 
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is  desired  to  call  attention  here  to  the  fact  that  most  spraying 
for  fungous  diseases  is  preventive  and  applicatio7is  of  fimgicides 
must  be  made  before  the  disease  has  made  much  headway.  Another 
point  to  keep  in  mind  is  that  when  the  proper  time  for  spraying 
comes  the  work  should  not  be  delayed.  Unless  it  is  actually 
raining  spraying  should  go  on,  since,  if  the  mixtures  are  well 
prepared,  and  have  a short  time  to  dry,  they  will  stay  on  the 
foliage  through  a hard  rainstorm.  Cloudy  weather  should 
never  hinder  spraying.  Trees  should  not  be  spra}^ed  when  in 
bloom,  as  the  vitality  of  the  bloom  will  be  greatly  injured. 
Lastly: — 

* ^’‘Spraying  is  07ily  07ie  of  the  7'equisites  to  success  m f7uiit 
raising. — Spraying  has  come  into  use  so  quickly  and  so  much  of 
the  attention  of  teachers  and  experimenters  has  been  given  to  it, 
that  many  people  have  come'  to  look  upon  it  as  the  means  of  sal- 
vation of  our  orchards.  If  spraying  is  to  have  the  effect  of  ob- 
scuring or  depreciating  the  importance  of  good  cultivation  and 
fertilizing,  then  it  might  better  never  have  come  into  being. 
Trees  must  grow  before  they  can  bear,  and  this  growth  depends 
upon  food  and  proper  conditions  of  soil,  more  than  it  does  upon 
the  accident  of  immunity  from  insects  and  fungi.  There  are 
four  fundamental  operations  upon  which  all  permanent  success 
in  most  kinds  of  orchard  culture  depend,  and  I think  that  their 
importance  lies  in  the  order  in  which  I name  them, — tillage, 
fertilizing,  pruning,  spraying.  Spraying  is  the  last  to  be  under- 
stood, but  this  fact  should  not  obscure  the  importance  of  the 
other  three.” 

FORMULAS  FOR  FUNGICIDES. 

We  shall  recommend  but  three  formulas  for  fungicides,  be- 
lieving these  three  to  be  sufficient  for  all  practical  purposes. 
Bordeaux  mixture  is  the  favorite  fungicide.  We  hope  the 
following  directions  will  be  clear  and  accurate  enough  that 
any  one  can  make  the  mixture  properly.  The  formula  given  is 
the  latest  and  we  believe  it  to  be  the  best. 

BORDEAUX  MIXTURE. 


Copper  Sulphate 4 pounds. 

Fresh  lime  (unslaked) 3 pounds. 

Water 40  gallons. 


Directions  foT'  makbig: — Pulverize  the  copper  sulphate;  place 

* E.  H.  Bailey,  Bulletin  No.  loi,  Cornell  Experiment  Station. 
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it  in  a coarse  sack  of  burlap  or  other  material  and  hang  it  in  a 
quarter  of  the  water  to  dissolve.  Slowh’  slake  the  lime  adding 
water  onh^  as  fast  as  it  is  taken  up;  dilute  until  the  lime  water 
is  of  the  consistenc}’  of  milk  or  cream,  and  then  strain  through  a 
sieve  or  a piece  of  burlap  into  the  barrel  containing  the  copper 
sulphate  solution.  When  ready  for  use  dilute  to  40  gallons. 
The  principal  object  in  adding  the  lime  is  to  neutralize  the  acid 
copper  sulphate.  If  sufficient  lime  is  not  added  the  foliage 
will  be  injured.  Therefore,  always  test  as  follows:  Dissolve  ten 

cents  worth  of  ferro-cyanide  of  potassium,  to  be  obtained  at  any 
drug  store,  in  a small  bottle  of  water.  Add  a few  drops  of  this 
solution  to  the  Bordeaux  mixture  and  if  a brownish  discolora- 
tion appears  in  the  water  where  the  drops  fell,  add  lime  until 
such  discoloration  does  not  appear.  A little  surplus  of  lime  is 
always  desirable. 

The  strength  ot  Bordeaux  mixture  can  be  much  reduced 
and  3'et  be  efficient  in  some  cases.  For  the  third  and  fourth  ap- 
plication 60  gallons  of  water  may  be  used  instead  of  40.  No 
fears  of  burning  the  foliage  need  be  entertained  if  the  lime  is 
fresh,  of  proper  amount,  and  carefully  slaked.  When  needed, 
Paris  green  can  be  used  as  an  insecticide  with  the  Bordeaux, 
thus  saving  an  extra  spra^ung  and  neutralizing  the  burning  ef- 
fect of  the  Paris  green.  Some  Oregon  growers  recommend  a 
greater  quantity  of  lime,  thus  adding  to  the  sticking  qualities  of 
the  mixture.  Four  pounds  of  molasses  added  to  the  mixture 
will  be  perhaps  more  effective  in  making  the  mixture  stick  than 
the  kidded  quantity  of  lime. 

When  a large  orchard  is  to  be  sprayed,  a stock  solution 
should  be  made  as  follows:  Dissolve  40  pounds  of  copper  sul- 

phate in  40  gallons  of  water.  Slake  50  pounds  of  fresh  lime  in 
a box.  When  to  be  used  add  the  lime  to  so  many  gallons  of  cop- 
per sulphate  solution.  A sufficient  quantity  is  added  when  no 
change  in  color  is  produced  by  the  test  given  above.  Dilute 
with  10  times  as  much  water. 

Copper  sulphate  solution. — The  second  fungicide  we  shall 
recommend  is  the  copper  sulphate  solution: 

COPPER  SVLPH.\TE  SOLUTION  P'OR  .\  WINTER  SPR.W. 

Copper  sulphate i pound. 

Water 25  gallons. 

The  above  is  a cheap,  simple,  effective,  winter  and  early 
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spring  spray.  Its  effect  on  the  fungi  is  the  same  as  Bordeaux 
mixture  though  it  is  not  so  lasting.  It  is  obvious  that  it  should 
never  be  applied  to  any  plant  when  the  leaves  are  out. 

COPPER  SUEPHATE  SOEUTION  FOR  SUMMER  SPRAY. 

Copper  sulphate i pound. 

Water 250  gallons. 

This  is  to  be  used  when  fruits  are  nearing  their  ripening  pe- 
riod, when  Bordeaux  mixture  would  discolor  them.  This  spray 
takes  the  place  of  the  copper  carbonate  solution  and  is,  we  believe, 
preferable  to  it.  It  is  too  strong  for  any  but  the  hardiest 
plants.  For  peaches  there  should  be  500  gallons  of  water  to  i 
pound  of  copper  sulphate. 

Potassium  sulphide. — This  third  fungicide  is  recommended 
for  mildew  in  gooseberries  and  roses.  It  does  not  discolor  the 
fruit  and  is  perfectly  harmless. 

POTASSIUM  SUEPHIDE. 


Potassium  sulphide 3 ounces. 

Water 10  gallons. 


FUNGOUS  DISEASES  AND  THEIR  TREATMENT. 

The  following  are  the  diseases  most  prevalent  in  Oregon. 
The  directions  given  for  their  treatment  are  deduced  in  part  from 
work  done  at  the  Experiment  Station,  but  more  largely  from  the 
experience  of  various  prominent  fruit  growers  in  Western  Ore- 
gon. The  information  given  by  Mr.  M.  O.  Lownsdale  of  Ea- 
Fayette,  derived  from  practical  and  successful  work,  has  been 
especially  valuable.  The  consensus  of  opinion  of  fruit  growers, 
obtained  in  the  recent  partial  survey  of  the  fruit  interests  of 
Western  Oregon,  has  had  much  to  do  with  the  formulating  of 
the  directions  for  treatment. 

We  are  pleased  to  give  these  directions,  and  think  them  the 
best,  because  of  the  sources  from  which  they  have  been  obtained, 
that  have  yet  been  given  the  fruit  growers  of  Oregon.  If  faith- 
fully followed,  we  are  sure  good  results  will  be  the  outcome.  If 
success  or  failure  attends  the  application  of  these  fungicides  the 
author  will  be  glad  to  know  of  either,  as  the  spraying  bulletin 
for  1897  will  be  materially  influenced  by  such  reports. 

Apple  scab  on  apples  and  pears. — From  two  to  four  sprayings 
with  Bordeaux  mixture  ought  to  keep  this  fungus  com- 
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pleteh"  in  check.  Failure  to  do  so  must  be  attributed  to  careless 
application  or  a poor  mixture. 

The  first  Spraying  should  be  given  just  before  the  buds 
swell  in  the  spring.  In  some  climates  the  serviceablene.ss  of  this 
application  is  doubted  but  we  feel  sure  it  is  needed  in  Oregon. 
I shall  recommend  that  the  second  spraying  be  made  as  soon  as 
possible  after  the  blossoms  drop;  the  third  12-16  days  later,  and 
the  fourth  if  desired  12-16  days  after  that.  The  mixture  for  the 
third  and  fourth  application  should  contain  a third  more  water 
and  a greater  excess  of  lime,  otherwise  the  Borden x may  give 
the  apples  a roughish,  russeted  surface  If  followed  painstak- 
ingly, the  above  treatment,  we  feel  sure,  will  be  successful. 

Other  ftingi  on  apples  and  pears. — For  “canker”  or  “dead 
spot,”  Mr.  M.  O.  Townsdale  of  FaFayette,  who  has  given  this 
disease  and  its  treatment  much  attention,  recommends  a all 
spraying  with  Bordeaux,  the  application  to  be  made  soon  after 
the  leaves  drop;  and  that  the  diseased  wood  be  cut  out  very 
thoroughly,  and  the  wound  washed  with  copper  sulphate  and,  if 
large,  waxed.  Canker  is  one  of  the  most  grievous  of  the  Oregon 
orchard  diseases.  The  life  history  of  this  fungus  has  not  been 
well  worked  out,  but  before  another  spraying  bulletin  is  pub- 
lished we  hope  to  have  the  results  of  the  investigations  made  by 
Mr.  Pierce,  the  United  States  Government  agent,  who  spent  the 
summer  of  1894  in  Oregon  studying  the  disease. 

There  are  several  minor  fungous  diseases  on  the  apples  and 
pears  in  Oregon,  but  we  do  not  think  it  necessary  to  recommend 
special  treatment,  both  because  the  extent  of  the  damage  done 
by  them  does  not  warrant  it  and  because  they  will  be  well 
held  in  check  by  the  treatment  for  the  scab.  Pear  blight  is 
widely  disseminated  throughout  the  state,  but  is  not  so  virulent 
in  character  as  elsewhere.  The  onl}"  remedy  is  to  cut  it  out. 

SpJ'aying  prunes  a?id  eherries. — There  are  several  fungi  do- 
ing damage  to  the  prune  and  cherry  trees  in  the  state,  but  the 
only  one  that  it  will  pay  to  make  a business  of  spraying  for,  is 
the  shot-hole  fungus.  We  have  yet  to  see  a prune  orchard  in 
Willamette,  Rogue,  Umpqua,  or  Hood  River  valley’s  that  is 
free  from  shot  hole  fungus.  The  disease  is  rampant  ever\’where 
and  .spraying  must  l)e  resorted  to  or,  by  the  defoliation  and  con- 
.sequent  weakening  of  the  trees,  great  damage  will  be  done  not 
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only  present  prune  crops  but  future  ones.  The -same,  to  a lesser 
extent,  holds  true  of  the  peach  and  cherry. 

A little  confusion  seems  to  exist  as  to  the  identity  of  the 
disease.  It  may  be  easily  known.  Shothole  fungus  does  not 
appear  until  the  early  part  of  the  summer.  Its  first  appearance 
is  in  the  shape  of  small,  dark  brown  or  purple  spots  which  turn 
brown  and  then  drop  out,  the  foliage  thus  appears  to  have  been 
7'-iddled  with  shot.  If  the  fungus  is  very  prevalent  the  trees  are 
often  nearly  defoliated. 

The  disease  is  a midsummer  one  and  applications  for  it  must 
be  made  late  in  the  season.  We  feel  sure  it  can  be  controlled  by 
the  following  treatment. 

First.  Apply  Bordeaux  mixture  lo  days  after  the  blossoms 
have  fallen. 

Second.  Repeat  in  from  20-30  days,  depending  upon  whether 
the  season  is  dry  or  wet. 

Third.  If  the  disease  was  prevalent  the  preceding  year,  and 
If  conditions  seem  favorable  for  the  growth  of  the  fungus,  re- 
peat as  in  the  second. 

''Canker'''  in  pjunes,  and  "gummosis''  in  cherries. — Treat  as 
recommended  for  canker  in  apples.  We  touch  lightly  upon  this 
disease  because  we  are  free  to  confess  we  know  but  little  of  it. 

A disease  new  to  Oregon  prune  orchards. — Several  prunes  af- 
fected by  brown  rot  (Oidium  fiuctigena,  Kzl.  and  Schm.) 
were  this  year  sent  to  the  Station.  Upon  investigation  it  was 
found  that  nearly  the  whole  prod^ict  of  several  orchards  had  beeji 
destroyed  by  this  fungus.  No  previous  notice  of  its  existence  in 
Oregon  is  to  be  found  in  the  state  horticultural  literature,  nor  do 
prune  men  seem  to  know  of  it,  we  assume  therefore  that  it  is 
new  to  this  region. 

Brown  rot  is  very  familliar  to  Eastern  plum,  peach,  and 
cherry  growers.  In  some  seasons  in  Georgia,  it  takes  a third  of 
the  peach  crop.  In  Michigan  the  aggregate  damage  done  to 
peaches,  pears,  and  plums  is  as  great  as  that  of  all  other  diseases, 
if  we  except  peach  yellows.  Not  only  is  the  ruit  on  the  tree 
attacked  but  after  being  picked  oftentimes  is  destroyed.  We 
cannot  help  but  think  that  this  fungus  will  prove  as  destructive 
o prune  interests  in  Oregon,  if  allowed  to  go  unchecked,  as  scab 
or  codling  moth  is  to  the  apple  industry. 

The  following  is  a brief  description  of  the  di.sease.  Eeaves, 


flowers,  and  fruit  are  attacked,  but  it  is  upon  the  fruit  that  it' 
does  most  damage.  The  fungus  enters  the  cells  of  the  fruit  and 
robs  them  of  their  contents,  and  lot  ensues.'  The  rot  is  easily 
distinguished  from  ordinary  decay  by  the  clusters,  or  tufts  of 
ash-grey  spores  which  cover  the  fruit,  these  in  time  disappear 
and  the  fruit  shrivels  and  hangs  in  this  condition  upon  the  tree. 
It  is  most  troublesome  in  warm,  moist  weather. 

The  sprayings  which  every  prune  grower  should  give  for 
shothole  fungus  will  help  keep  brown  rot  in  check.  If  the  dis- 
ease is  known  to  be  present  one  or  two  applications  of  the  weak 
copper  sulphate  solution  when  the  fruit  is  maturing  should  be 
given.  Collecting  and  destroying  the  rotting  fruit  is  an  excel- 
lent plan 

Spraying  peaches. — Shothole  fungus  in  peaches  should  be 
treated  as  recommended  for  plums  Curl  leaf  is  our  most 
troublesome  peach  fungus,  but  can  be  fairly  well  controlled  by 
appl3nng  Bordeaux.  Two  sprayings,  aside  from  those  which 
peaches  need  for  shothole  fungus,  should  be  given  the  trees;  the 
first,  from  4-6  weeks  before  the  blossoms  open;  the  second,  3-5 
weeks  later.  This  treatment  has  proved  successful  in  numerous 
peach  orchards  in  the  state  and  ma}'  be  depended  upon. 


INSECTICIDES. 


A.  B.  CORDLEY. 

It  is  not  our  purpose  to  record  the  results  of  original  obser- 
vations, nor  to  advocate  the  use  of  untried  remedies,  but  rather 
to  present  to  the  fruit  growers  of  the  state,  concise  directions  for 
using  those  sprays  which  experience  has  shown  to  be  the  most 
effective— prefacing  the  more  practical  part  of  the  subject,  by 
such  remarks  on  the  structure  and  habits  of  insects  in  general,  as 
seem  essential  to  a correct  conception  of  the  action  of  the  vari- 
ous sprays. 

Judging  from  the  frequent  reports  of  failure  from  the  use  of 
well  known  and  reliable  insecticides,  probabh’  the  best  advice  to 
be  given  at  this  time  is,  study  the  insect  3'ou  wish  to  control  un- 
til 3^)11  know  what  it  is;  and  if  in  aii3’  case  3'OU  are  not  absolute- 
13’  certain,  send  us  .specimens  and  we  will  gladly  determine 
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them  for  5^011.  Then  observe  the  different  stages  in  its  life  his- 
tory— the  egg,  the  larva,  the  pupa,  and  the  adult,  and  know 
when  each  occurs.  Oftentimes  an  insect  which  is  easily  destroyed 
in  one  stage,  is  very  difficult  to  combat  in  the  stage  in  which  it 
does  the  most  damage.  Above  all,  observe  the  nature  of  the  in- 
jury it  does.  In  this  respect  we  can  for  all  practical  purpo.ses 
divide  insects  into  two  great  classes. 

a.  Those  that  actuall}^  chew  and  swallow  the  tissue  of  the 
plant  or  its  fruit. 

b.  Those  that  pierce  the  surface  of  the  plant  with  a long 
slender  beak  and  suck  up  its  juices,  but  eat  none  of  the 
tissues. 

To  class  belong  all  caterpillars,  beetles,  slugs,  codling 
moth,  etc. 

To  class  ” belong  the  green  aphis,  the  woolly  aphis,  the 
various  scale  insects,  squash  bugs,  and  other  true  bugs,  the  red 
spider,  etc. 

The  injiuy  caused  by  insects  of  class  “a”  is  readih^  observed 
and  hence  is  more  apt  to  receive  prompt  attention,  while  on  the 
other  hand  the  injury  caused  by  those  of  class  although  no 
less  severe,  is  often  less  noticeable.  Hence  it  is  that  insects  of 
this  class,  which  injure  the  plant  simply  by  appropriating  its 
juices,  thus  camsing  the  foliage  to  become  spotted  or  yellow,  and 
finally  to  wither  and  die,  are  allowed  to  multiply  to  such  an  ex- 
tent that  the  most  energetic  measures  are  required  for  their  control. 

A brief  consideration  of  the  above  facts  regarding  the  gen- 
eral habits  of  insects,  will  serve  to  convince  one  that  while  most 
imsects  belonging  to  class  '‘<2”  are  readily  destroyed  by  the  poi- 
son sprays,  on  the  other  hand  insects  belonging  to  class  are 
V)Ut  little  if  at  all  affected  by  them,  since  they  secure  their  food 
beneath  the  surface  of  the  leaf  and  hence  can  not  be  made  to  eat 
any  of  the  poison.  It  thus  becomes  necessary  in  order  to  suc- 
cessfully deal  with  the.se  two  classes  of  insects,  to  have  two  gen- 
eral classes  of  in.secticides. 

I St.  The  arsenites,  as  Paris  green  and  lyondon  purple,  which 
are  to  be  used  agaimst  in.sects  of  cla.ss  but  which  are  practi- 
cally of  no  value  against  those  of  class 

2d.  Tho.se  substances  which  kill  by  contact,  as  kerosene 
emulsion,  the  resin  wash,  the  lime,  salt,  and  sulphur  mixture, 
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whale-oil  soap,  lye,  sulphur,  etc.,  which  are  chiefly  used  against 
insects  of  class 

THE  ARSENITES. 

The  chief  insecticides  of  this  class  are  Paris  green  and  Lon- 
don purple,  which  are  so  well  known  that  but  few  words  con- 
cerning them  are  necessary.  Paris  green  is,  we  think,  undoubted- 
ly the  better  of  the  two.  It  is  more  uniform  in  strength,  kills 
more  quickly,  and  is  less  liable  to  burn  the  foliage.  London 
purple  is  slightly  cheaper,  and,  being  more  finely  divided,  is  more 
easily  kept  from  settling  to  the  bottom  of  the  spraying  tank. 
For  use  against  the  codling  moth,  caterpillars,  and  most  other 
insects  of  class  apply  either,  in  the  form  of  a spray,  using  the 


following  proportions; 

Paris  green  or  London  purple  i pound. 

Unslaked  lime 2 pounds. 

Water 160  to  200  gallons. 


Slake  the  lime  and  while  it  is  slaking  stir  in  the  Paris  green. 
Then  strain  the  mixture  through  a coarse  sieve  or  piece  of  bur- 
lap, and  dilute  with  the  required  amount  of  water.  The  Paris 
green  and  water  can  be  used  in  the  above  proportion  without 
the  addition  of  the  lime,  but  it  is  much  safer  to  add  the  lime 
since  it  precipitates  the  soluble  arsenic  compounds,  and  thus 
prevents  injury  to  the  foliage.  This  is  especially  true  in  spray- 
ing such  tender  foliage  as  that  of  the  peach. 

If  at  any  time,  it  is  desirable  to  spray  at  the  same  time  with 
an  insecticide  and  a fungicide,  either  of  the  above  poisons  may 
safely  be  added  to  the  Bordeaux  mixture — the  lime  in  the  latter 
neutralizing  all  injurious  effects  of  the  poison  upon  the  foliage. 
For  most  purposes  these  sprays  should  be  u.sed  when  the  injury 
is  first  observed,  and  thereafter  every  ten  days  or  two  weeks  as 
long  as  it  continues;  but  in  spraying  for  the  codling  moth,  ive 
must  begm  before  the  injury  is  appareyit — about  the  time  the  moth 
is  depositing  her  eggs  upon  the  fruit.  In  ordinar}-  seasons  this 
should  be  about  June  6,  to  June  12.  (Washburn.) 

In  applying  these  sprays,  we  should  not  aim  to  drench  the 
trees,  but  rather  to  cover  every  portion  of  them  with  as  thin  a 
film  of  the  liquid  as  possible.  Anything  more  is  a needless 
waste  of  material.  For  this  reason,  that  nozzle  is  the  best  for 
this  purpose,  which  can  be  made  to  throw  a very  fine,  mist-like 
.spray. 
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CONTACT  INSECTICIDES. 

Key'osene  Emulsion. — We  consider  this,  one  of  the  best  insec- 
ticides to  use  against  insects  of  class  Kerosene  kills  by 

contact  and  its  penetrating  power  is  such  that  but  few  insects 
can  resist  it.  The  pure  oil  is,  however,  about  as  injurious  to 
plants  as  to  insects  and  thus  it  becomes  necessary  to  emulsify  it 
with  some  substance  that  it  may  readily  be  diluted  with  water. 
Soap  or  sour  milk  are  the  best  of  such  substances.  The  emul- 


sion with  soap  is  made  as  follows: 

Water i gallon. 

Soap  (preferably  whale-oil  soap) ^ pound. 

Kerosene  oil 2 gallons. 


Dissolve  the  soap  in  the  water  by  boiling.  Add  the  suds, 
still  boiling  hot,  to  the  oil  and  violently  agitate  the  mixture  by 
pumping  it  back  upon  itself  through  a force  pump.  If  hot,  the 
emulsion  should  form  in  about  five  minutes,  otherwise  it  may 
not  emulsify  at  all  without  reheating.  A perfect  emulsion 
should  have  a creamy  appearance,  and  should  adhere  to  the  sur- 
face of  glass  without  oiliness.  If  not  perfect,  the  oil  will  rise  to 
the  surface  and  much  harm  ma}^  result,  especially  if  the  emul- 
sion is  used  as  a dip  for  nursery  stock  or  animals.  Such  an 
emulsion  may  be  used  immediately;  or,  if  well  made  may  be  kept 
indefinitely  as  a stock  mixture  to  be  diluted  and  used  as  wanted. 

An  equally  good  emulsion  may  be  made,  without  heat,  by 
using  sour  milk  instead  of  the  soap  and  water. 

Sour  milk i gallon. 

Kerosene  oil 2 gallons. 

These  are  to  be  mixed  as  in  forming  the  kerosene  soap 
emulsion.  It  has,  however,  the  disadvantage  that  it  will  not 
keep  for  any  length  of  time,  hence  must  be  made  fresh  for  each 
application. 

When  ready  for  use,  dilute  the  required  amount  of  stock 
emulsion  with  8 to  15  times  its  bulk  of  water,  and  use  as  a spray. 
The  stronger  mixture  applied  in  the  fall,  has  been  found  effective 
in  destroying  the  pear-leaf  blister-mite; — the  weaker  will,  I 
think,  be  found  sufficiently  strong  to  destroy  the  young  of  the 
oyster-shell  scale, — if  applied  to  infested  trees  just  after  the  blos- 
soms fall,  and  will  also  prove  effective  in  destroying  green  aphis. 
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woolly  aphis,  and  red  spider,  if  applied  at  any  time  wheji  they 
are  observed  to  be  abundant. 

While  recommending-  the  above  emulsions,  I am  well  aware 
that,  in  the  past,  the}'  have  not  been  the  favorite  spra}^s  with  Ore- 
gon fruit  growers,  but  I still  believe  that  careful  and  more  ex- 
tensive use  of  properly  made  emulsions  will  yet  demonstrate 
that  they  are  among  the  best,  if  not  the  best  washes  we  have 
for  contrc'lling  the  above  mentioned  class  of  insects. 

In  California,  as  in  Oregon,  the  favorite  mixtures  have  been 
the  resin  wash  and  the  lime,  salt,  and  sulphur  mixture;  but  nu- 
u’.erous  recent  reports  of  the  successful  use  of  kerosene  emul- 
sion seem  to  indicate  that  on  the  Pacific  coast  it  is  slowl}^  but 
surely  attaining  that  popularity  which  it  has  held  in  the  East 
for  several  years. 

One  of  the  chief  objections  urged  against  these  emulsions  is 
their  cost,  and  yet  when  we  consider  the  ease  with  which  the}* 
are  made  and  their  effectiveness,  we  must,  notwithstanding  the 
exorbitant  price  of  kerosene  oil,  still  number  them  among  our 
cheapest  effective  washes.  Two  gallons  of  kerosene  and  one 
gallon  of  strong  suds  will,  in  process  of  emulsifying,  increase  in 
volume  to  about  four  gallons  of  stock  emulsion,  which  when  di- 
luted with  water  in  the  above  indicated  proportions  will  make 
from  32  to  60  gallons  of  spra3*ing  strength — the  latter  thus  cost- 
ing (at  the  present  price  of  kerosene)  from  about  cents 

down  to  f of  a cent  per  gallon . 

Believing  as  I do,  that  a multiplicity  of  spraying  formulas 
are  simpl}*  confusing,  and  that  kerosene  emulsion  is  one  of  the 
best,  if  not  the  best  general  purpose  summer  spray  for  this  class 
of  insects,  I shall  at  this  time  recommend  no  other.  There  are, 
however,  several  scale  insects,  especially  the  San  Jose  scale, 
which  can  best  be  controlled  by  winter  washes.  For  this  pur- 
pose, I shallstill  advise  the  use  of  the  lime,  salt,  and  sulphur  mix- 
ture, vSO  long  recommended  by  this  station  and  by  the  State 


Board  of  Horticulture. 

It  is  made  as  follows: — 

Unslaked  lime 25  pounds. 

Sulphur 20  “ 

vSalt 15 

Boil  the  sulphur  and  lO  pounds  of  lime  in  20  gallons  of 
water  nntil  the  sulphur  is  completely  dissolved.  It  may  take  3 
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to  5 hours  of  brisk  boiling.  Place  in  a cask  15  pounds  of  lime, 
and  add  enough  hot  water  to  slake  it,  and  while  it  is  slaking  add 
the  salt.  When  completely  slaked,  add  the  lime  and  salt  to  the 
sulphur  and  boil  half  an  hour  longer.  Before  using,  add  enough 
water  to  make  60  galhms.  Apply  while  still  warm  in  the  form 
of  a coarse  spray. 

Recent  experiments  conducted  by  Mr.  R.  C.  Marlatt,  assist- 
ant U.  S.  entomologist,  prove  conclusively  that,  under  the  con- 
ditions prevailing  in  the  Eastern  United  States,  the  above  mix- 
ture is  not  nearly  so  effective  as  a simple  solution  of  whale-oil 
soap  used  in  the  proportions  of  to  2 pounds  per  gallon  of 
water.  When  one  considers  the  many  disagreeable  features  con- 
nected with  the  making  and  the  application  of  the  lime,  salt,  and 
sulphur  mixture,  it  is  to  be  hoped  that  equally  good  results  from 
the  use  of  whale-oil  soap  may  be  obtained  on  the  Pacific  coast. 
We  shall  if  possible  test  the  matter  ourselves,  and  will  be 
pleased  to  receive  reports  from  any  horticulturists  who  may  see 
fit  to  try  it. 

A FEW  INJURIOUwS  INSECTS  AND  THEIR  TREATMENT. 

The  Codling  Moth. — A small  pinkish  "‘worm”  which  bur- 
rows in  the  fruit  of  the  apple  and  the  pear,  causing  the  disgust- 
ing condition  known  as  “wormy  fruit.” 

The  “worms”  are  the  larvae  of  a small  grayish  brown  moth 
with  a bronze  spot  on  the  posterior  portion  of  each  front  wing. 
In  the  east,  the  first  brood  of  these  moths  appear  about  the  time 
the  apple-tree  is  in  bloom,  or  shortly  after,  and  deposits  its  eggs 
singly  on  the  blossom  end  of  the  young  fruit.  In  about  a week, 
these  eggs  hatch  and  the  small  “worms”  immediatly  begin  to 
burrow  towards  the  core  of  the  fruit.  Hence  it  is  that  time 
becomes  an  important  element  in  spraying  for  this  pest.  A few 
days  too  early  or  too  late,  may  make  all  the  difference  between 
success  and  failure.  As  soon  as  the  “worms”  have  fairly  entered 
the  fruit,  they  are  beyond  the  reach  of  all  insecticides,  but  if  a 
fine  mist-like  spray  of  Paris  green  and  water  be  applied  to  the 
tree' just  when  the  eggs  are  hatching,  the  young  larvae  are  poi- 
soned at  the  outset  of  their  career.  Just  when  this  occurs, 
varies  somewhat  with  the  season  and  evidently  more  with  the 
locality.  In  the  east,  the  rule  is  to  spray  first,  just  after  the 
blossoms  fall,  and  this  seems  applicable  to  the  conditions  occur- 
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ring  in  eastern  Washington,  and  probably  eastern  Oregon.*  In 
the  Willamette  Valley,  however,  different  climatic  conditions 
seem  to  render  a different  procedure  advisable.  Prof.  Washburn 
states,  that  here,  the  first  brood  of  moths  does  not  appear  until 
early  m June,  and  this  is  borne  out  by  observation  of  Mr.  M.  O. 
Lownsdale,  and  other  prominent  fruit  growers. 

It  therefore  seems  apparent  that  in  this  valley,  the  first 
spraying  for  the  codling  moth  should  be  done  between  June  6th, 
and  June  12th,  while  in  the  easten  part  of  the  state  it  may  be 
necessary  to  spray  just  after  the  blossoms  fall.  Whenever  the 
first  application  is  made,  do  not  make  it  the  last.  In  this  valley, 
“repeat  the  spray  about  the  first  of  July,  and  on  late  apples, 
Baldwins  for  instance,  make  two  more  applications,  one  late  in 
July,  and  one  about  the  middle  of  August.”  (Washburn.) 

Plant  lice. — Numerous  species  of  plant  lice  attack  our  va- 
rious fruit  trees  and  shrubs,  but  for  our  present  purpose  it  is  suf- 
ficient to  group  them  all  under  the  popular  terms  “green  aphis,” 
and  “black  aphis.”  Both  are  very  numerous  and  very  destruct- 
ive, probably  causing  a greater  loss  to  Oregon  fruit  growers  than 
any  other  insects,  although  they  are  among  the  easiest  insects  to 
destroy.  The  small,  black,  shining  eggs,  hatch  soon  after  the 
buds  burst  in  the  spring,  and  thorough  spraying  at  this  time 
with  kerosene  emulsion,  (i  part  emulsion  to  15  parts  water,)  will 
do  much  towards  keeping  the  trees  free  for  the  remainder  of  the 
season.  Later  sprayings,  however,  should  be  done  whenever 
the  aphids  become  abundant. 

Sa?i  Jose  Scale. — Where  it  has  been  introduced,  this  is  the 
most  destructive  of  Oregon  insects  and  the  most  difiicult  to  de- 
stroy. When  comparatively  scarce  on  a tree,  their  presence  is 
indicated  by  a reddish  discoloration  of  the  bark  about  each  in- 
sect. When  very  numerous,  the  tree  looks  as  though  covered 
with  fine  sifted  ashes.  The  only  practicable  remedies  are  lo 
spray  the  tree  thoroughly  with  the  lime,  sulphur,  and  salt  mix- 
ture, or  with  whale-oil  .soap  solution.  In  either  case,  the  appli- 
cation should  be  made  in  the  winter,  and  the  trees  thoroughly 
drenched.  It  is  advisable  to  make  the  first  application  early  in 
the  winter  and  then  repeat  in  six  or  eight  weeks,  since  it  is  im- 
possible to  be  .so  thoroughly  effective  as  to  destroy  all  the  scales 
with  but  one  application. 

♦ Piper,  C.  V.  Bulletin  17,  Wash.  Kx.  Sta.  p.  14. 
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FEEDING  SHEAF  WHEAT. 


H.  T.  FRENCH. 


OBJECTS  OF  THE  EXPERIMENTS. 

Several  inquiries  have  come  to  the  Station,  regarding  the 
value  of  sheaf  wheat  as  as  a stock  food.  This  question  is  espe- 
cially important  to  those  people  in  the  State,  who  can  only  get 
the  use  of  threshing  machines  after  considerable  delay,  and  at 
quite  an  expense,  ov/ing  to  the  distances  over  which  the  ma- 
chines must  be  hauled.  Then  again,  in  any  locality,  however 
thickly  populated,  the  expense  of  threshing  and  grinding  grain 
is  no  small  item.  If  this  expense  can  be  obviated,  stock  can  be 
fed  with  a greater  profit. 

The  above  are  points  upon  which  information  is  frequently 
asked,  and  to  throw  some  light  upon  these  questions  the  follow- 
ing experiments  were  planned  and  carried  out. 

The  third  experiment,  reported  in  this  Bulletin,  is  one  in 
which  potatoes  were  fed  to  pigs  to  ascertain  their  value  for  fat- 
tening purposes  as  compared  with  grain.  The  details  of  the 
experiment  will  be  found  under  the  head  of  experiment  No.  3. 

The  fourth  experiment  was  planned  for  the  purpose  of  de- 
termining the  value  of  sheaf  wheat  for  steers.  This  question, 
has  been  as  important,  apparently,  as  the  feeding  of  sheaf  wheat 
to  pigs.  If  this  method  of  feeding  can  be  made  profitable,  then 
a large  amount  of  grain,  now  threshed  in  certain  sections  of  the 
state,  will  find  its  way  into  animal  product  without  this  extra 
expense.  The  results  and  conditions  are  set  forth  under  the 
proper  head. 
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EXPERIMENT  No.  i. 

CONDITIONS  SURROUNDING  THE  EXPERIMENT. 

In  this  experiment,  sheaf  wheat  was  fed  to  a lot  of  pigs  with 
the  view  of  testing ' its  merits,  as  compared  with  a mixture  of 
grains.  Twelve  pigs,  which  had  been  running  on  a stubble 
field  since  harvest,  were  selected  for  the  experiment.  The  pigs 
were  placed  in  two  lots  of  six  pigs  each,  and  the  work  begun 
September  3rd.  The  pigs  were  nearly  pure  bred  Berkshire, — 
the  fraction  of  impurity  being  Poland  China. 

In  weight  and  in  all  other  characteristics,  which  could  be 
determined  by  observation,  the  lots  were  very  evenl}"  balanced. 
The  age  of  the  pigs,  when  the  feeding  began,  was  about  eight 
months.  For  weights  of  the  pigs,  the  reader  is  referred  to  Table 
No.  I,  showing  results  by  periods.  The  feeding  will  be  dis- 
cussed under  the  heads  of  Lots  i.  and  2.  Lot  i,  being  the  pigs 
to  which  were  fed  the  mixture  of  grains,  and  Lot  2.  the  ones  to 
which  the  sheaf  wheat  was  fed.  The  pigs  were  fed  twice  daih% 
at  eight  o’clock  in  the  morning,  and  five  o’clock  in  the  evening. 
Each  ration  was  weighed;  and  the  mixed  ration  was  soaked  in  cold 
water  from  nine  to  fifteen  hours.  The  pigs  were  given  the  use 
of  a small  yard,  until  the  ground  became  muddy,  when  they 
were  confined  to  the  pen.  The  pens  are  built  with  two  com- 
partments, and  are  provided  with  plenty  of  clean  straw  for 
bedding.  It  is  just  as  important  to  keep  a pig  in  clean  com- 
fortable quarters,  as  au}^  other  kind  of  stock,  if  the  best  returns 
in  quantity  and  quality  of  product  are  realized.  Charcoal  and 
ashes  were  in  the  pens  continuously,  and  salt  was  mixed  with 
each  feed  of  chopped  grain,  and  was  given  to  the  sheaf  wheat 
lot  at  regular  intervals. 

For  the  purpose  of  answering  inquiries,  in  which  people 
have  expressed  a doubt,  as  to  the  advisability  of  feeding  salt  to 
pigs,  we  would  say  that  .salt  will  not  injure  pigs;  but  on  the 
other  hand  is  relished  by  them,  when  fed  regularly  and  not  in 
excessive  quantities.  Plenty  of  clean  water  was  given  the  pigs 
of  each  lot.  Tlio.se  fed  on  sheaf  wheat  drank  considerable 
water.  No  more  perhaps  than  tho.se  fed  on  chopped  grain;  but 
the  latter,  took  a lage  portion  of  theirs  with  their  feed. 

The  pigs  were  weighed  every  14  days,  and  were  weighed 


two  days  in  succession  at  the  same  hour  each  day.  The  mean 
of  the  two  weights  was  taken  for  the  record.  There  has  been 
some  criticism  upon  single  daily  weights  being  recorded.  The 
criticism  is  just,  no  doubt,  and  one  which  every  experimenter  in 
stock  feeding  should  heed;  but,  in  case  of  the  pigs  in  this  exper- 
iment, and  four  others,  in  another  similar  experiment,  which 
were  weighed  three  days  in  succession,  and  the  mean  taken, 
there  was  very  little  variation.  With  very  few  exceptions,  the 
daily  weights  did  not  vary  more  than  the  amount  of  daily  gain. 
These  exceptions  however,  were  sufficient  to  warrant  the  extra 
pains  of  making  several  weights  and  taking  a mean,  rather  than 
to  publish  the  single  daily  weight.  This  is  especially  important 
in  experimental  work. 

RESULTS. 

The  results  are  given  in  table  No.  I,  in  periods  of  14  days 
each.  A summar)^  of  results  is  found  in  table  No.  II. 

Lot  I was  fed  a mixture,  made  up  of  3 parts  chopped  wheat, 
I part  shorts  and  i part  ground  oats.  The  chopped  wheat  was 
valued  at  $16.00  per  ton,  shorts  $11.00,  and  oats  $10.00,  making 
the  mixture  $r3.8o  per  ton. 

This  lot  made  a very  rapid  gain  the  first  period,  making 
over  3.4  tbs.  per  day.  This  is  probably  due  to  bringing 
the  pigs  in,  from  the  stubble  pasture,  where  they  had  not  re- 
ceived such  a liberal  diet.  The  second,  and  all  subsequent  peri- 
ods the  gain  is  less  The  average  daily  gain  for  the  whole  time, 
for  each  pig,  was  2.68  pounds.  This  is  shown  in  table  giving 
summary.  For  large  pigs  this  is  a very  fair  increase. 

The  amount  of  food  to  make  a pound  of  gain  increases 
gradually,  from  the  first  period  to  the  last,  except  in  the  2d  pe- 
riod, where  there  is  a sharp  rise  owing  to  the  falling  off  in  the 
gain.  The  pigs  were  fed  a little  too  much  at  the  outset,  so  that 
during  the  second  period  they  got  “off  their  ^ed  ” The  aver- 
age amount  of  food  to  make  a pound  of  gain  is  4.17  pounds. 
This  is  the  most  favorable  result  that  has  been  reached  in  our 
pig  feeding  experiments. 

The  average  cost  of  producing  a hundred  pounds  of  live 
weight,  without  reckoning  the  cost  of  labor,  is  $2.88.  This 
leaves  a margin  of  profit,  when  pigs  sell  for  3 cents  on  foot,  the 
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price  paid  for  this  lot,  at  the  c-lose  of  the  experiment.  The 
profits  would  have  been  greater,  if  the  pigs  had  been  sold  a 
month  earlier. 

As  regards  lot  2,  or  those  fed  on  sheaf  wheat,  the  results  are 
not  so  favorable.  These  pigs  were  fed  on  sheaf  wheat  which 
had  been  cut  and  bound  in  the  ordinary-  way  with  a binder. 
The  grain  w’as  cut  as  high  as  the  binder  could  be  operated,  yet 
the  sheaves  contained  a large  amount  of  straw.  Several  samples 
were  threshed,  and  an  average  made  of  the  yield  of  grain  to 
straw.  It  was  found  that  the  wheat  yielded  35  per  cent  of  grain, 
or  a trifle  over  one-third.  The  wheat  was  weighed  in  the  sheaf 
and  thrown  to  the  pigs,  at  the  same  time  that  the  other  lot  was 
fed. 

During  the  first  period  the  pigs  in  this  pen  gained  74  pounds 
against  288^  gained  b}"  lot  i.  The}"  consumed  1360  pounds  of 
sheaf  wheat,  which  contained  476  pounds  of  grain.  This  is 
288  pounds  less,  than  lot  i consumed  of  the  mixture,  although 
the  pigs  in  both  cases  were  given  all  that  they  would  eat.  In 
the  one  case,  it  required  2.6  pounds  of  grain  to  make  a pound 
of  gain,  while  in  the  other  it  took  6.43  pounds  of  grain.  A 
bushel  o wheat  at  this  rate  produced  9.33  pounds  of  live 
weight,  while  60  pounds  of  the  mixture  produced  22.7  pounds 
of  gain. 

The  cost  of  producing  a pound  of  gain  in  lot  2,  was  4.28 
cents,  while  in  lot  i,  it  only"  cost  1.83  cents.  The  cost  of  pro- 
ducing a pound  of  gain,  in  lot  i,  gradually  increases  through 
the  periods,  making  an  average  cost,  during  the  whole  time  of 
4.96  cents,  while  the  average  cost  in  lot  i was  2.88  cents. 

It  required  7.44  pounds  of  grain  in  the  sheaf  to  make  a 
pound  of  live  w"eight,  while  it  only  required  3.97  pounds  of 
the  mixture  to  make  a pound  of  gain.  Then  60  pounds  of 
wheat  in  the  sheaf,  made  8.06  pounds  of  live  weight,  while  60 
pounds  of  the  mixture  made  15. ii  pounds.  At  three  cents 
per  pound  live  weight  there  would  be  a difference,  in  favor  of 
the  mixture,  of  21  cents  per  bushel.  This  will  pay  for  the 
threshing  and  grinding  even  under  adverse  circumstances. 

SOME  OBSERVATIONS. 

I. — It  was  plainly  seen,  that  the  pigs  fed  on  sheaf  wheat 


did  not  relish  their  food.  This  interfered  very  materially  in  ob- 
taining good  results.  An  animal  will  not  make  rapid  gains  in 
flesh,  when  it  is  compelled  to  work  for  its  food.  This  is 
especially  true  of  the  pig.  The  pigs  worked  from  three  to  four 
hours  daily,  in  getting  their  food  from  the  straw.  In  case  of 
other  animals  this  might  not  be  as  apparent,  for  they  might 
require  some  of  the  coarse  food  along  with  the  grain,  and  hence 
would  not  separate  the  wheat  from  the  straw  and  chaff.  The 
pigs  fed  on  the  mixture  would  eat  their  ration  in  a few’  minutes, 
and  then  lie  down;  and  hence  all  the  food  consumed  became 
effective  in  the  production  of  fat.  On  the  other  hand  in  lot  2, 
rapid  assimilation  was  prevented,  by  length  of  time  employed 
in  securing  the  food. 

2.  — Much  of  the  grain  eaten  by  the  pigs  fed  on  sheaf  wheat 
was  found  whole  in  the  excreta.  It  was  not  masticated.  The 
amount  found  whole  in  the  excreta,  was  not  as  great  as  when 
pigs  are  fed  on  clean  threshed  grain;  but  there  was  enough  to 
account  for  considerable  of  the  loss  in  the  weights. 

3.  — The  pigs  fed  on  sheaf  wheat  were  not  quiet  in  their 
pens.  Their  appetites  seemed  to  never  be  fully  appeased. 
Hence,  they  were  in  constant  expectanc}^  for  something.  This 
unrest  prevented  the  proper  digestion  and  assimilation  of  the 
food  received. 

4.  — More  time  is  required  in  caring  for  animals  fed  in  this 
w’ay,  in  clearing  the  straw  from  the  pens. 

5.  — The  feed  can  not  be  stored  in  as  small  quarters  as  the 
threshed  grain.  Mice,  rats,  and  other  vermin  will  destroy  more 
of  the  wheat  in  the  straw  than  when  threshed  and  properly 
.stored  in  bins. 

These  are  some  of  the  points  noted  during  the  process  of 
the  experiment,  and  while  some  of  them  might  be  obviated, 
they  seem  to  us  to  be  serious  objections  to  feeding  pigs  on 
sheaf  wheat 


TABLE  No.  I. 


Results  by  periods  of 
14  days  each. 

No., of  Pig. 

W e i ght 
Sept.  3. 

i 

We  i ght 
Sep.  17. 

ui 

£ 

c 

52 

54,^A 

46 

40 

523^ 

43^ 

288>^ 

764 

2.64 

I1.83 

Remarks. 

I St  period  Lot  i 

Total  gain 

11 

12 

13 

14 

15 

16 

224>^ 

i86}4 

169 

200 

i87>^ 

i54>^ 

241 

215 

240 

239 

198 

Chop  ’ d wheat  $16.  ooper  tc 
Shorts,  $11.00  per  ton. 
Oats,  $10.00  per  ton. 
Mixture,  $13.80  per  ton. 

Amt.  food  consumed. 
Food  for  I lb.  gain. 
Cost  TOO  Itj.  P'ain 

Sept  17. 

Oct.  1. 

2d  period,  Lot  i 

Total  gain  

11 

12 

13 

14 

15 

16 

2?6}4 

241 

215 

240 

239 

198 

■ 309 

266 

237 

264 

269 

220 

32>^ 

25 

22 

24 

30 

22 

155 

780 

5.01 

13.46 

Amt.  food  consumed 
Food  for  I lb.  gain... 
Cost  TOO  lb.  gain 

1 

■ 

Oct.  I. 

Oct.  ’5. 

3d  period,  Lot  1 

1 II 

309 

350 

41 

12 

266 

318 

52 

13 

237 

275 

38 

14 

264 

306 

32 

15 

269 

320 

51 

16 

220 

259 

39 

Total  gain  

253 

Amt.  food  consumed 

980 

Food  for  I lb.  gain... 

3.87 

CT»st  100  lb.  gain 

12.67 

• 

Oet.  15.  Oct.  29. 


4th  period,  Lot  i ii 

350 

385 

35 

12 

318, 

352 

34 

13 

275 

310 

35 

14 

306 

335 

29 

15 

320 

357 

37 

16 

259 

294 

35 

Total  gain 

205 

Amt.  food  consumed  

1063 

Food  for  1 lb.  gain 

5.18 

Cost  100  lb.  gain 

53-57 

TABLE  No.  II. 
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Sheaf  Wheat. 

i 

C 

Weight 
Sept.  3. 

W eight' 
Sept.  17. 

Gain. 
lb,s.  ' 

1st  period,  Lot  2 

5 

202 

) I2>^ 

6 

173 

189 

! 

7 

154^4 

169 

^ i4>^ 

8 

261 

265 

: 4 ' 

9 

186 

200 

: ^3)4 

10 

163 

177 

i 14 

Total  gain 

74  ' 

Amt.  sheaf  wheat  fed 



4360 

Amt.  grain  in  wheat. 



1746 

35  per 

Grain  for  i hi.  gain.... 

! 6.43 

Cost  of  100  lb.  gain... 

1 

$4.28  Wheat 

Sept,  17,  Oct,  I, 


2d  period.  .IvOt  2. 


Total  gain 

Amt.  sheaf  wheat  fed 
Amt.  grain  in  wheat. 
Orain  for  i lb.  gain... 
Cost  for  100  lb.  gain.. 


I 202 
189 
169 
! 265 
200 
177 


213 

201 

174 

279 

209 

187 


” I 

12 

5 

14 

9 

! 10 
I 61 
1300 

455 

7.46 

14,96 


Oct.  I,  Oct.  15, 


3d  period,  Lot  2„ 5 


i 

I 9 


I 10 


213 

201 

174 

279 

209 

187 


222 

212 

184 

291 

226 

200 


Total  gain 

Amt.  sheaf  wheat  fed  , 
Amt.  grain  in  wheat.' 
Grain  for  i lb.  gain...l 
Cost  of  100  lb.  gain..'. 


9 

! II 

10 
12 
17 
13 

72 

1400 

490 

6.80 

14-53 


Oct.  15, 

Oct.  27, 

4th  period,  Lot  2 5 222 

231 

9 

6 212 

225 

13 

7 184 

^95 

II 

8 291 

; 303 

12 

9 226 

233 

7 

10  200 

208 

8 

Total  gain 

60 

Amt.  sheaf  wheat  fed 

1620 

Amt.  grain  in  wheat 

567 

Grain  for  i ttt.  gain 

Q ZlS 

Cost  of  100  lb.  gain 

I6.30 

Remarks. 


cent,  of  sheaf  wheat. 
40  cents  per  bushel. 


TABLE  No.  Iff. 

SUMMARY. 


Total  gain  Lot  i,  from  Sept.  3,  to  Oct.  29  902  fts, 

“ “ Lot  2 , “ “ 267  “ 

Gain  of  Lot  i,  over  Lot  2 635  “ 

Total  food  consumed  by  Lot  i 3587  “ 

Amount  of  sheaf  wheat  fed  to  Lot  2 5680  “ 

.\mount  of  grain  in  wheat  35  per  cent,  or 1988  “ 

Amount  of  grain  for  i pound  of  gain,  Lot  i 3.97  “ 

Amount  of  grain  for  i pound  of  gain,  Lot  2 7.44  “ 

Average  daily  gain  Lot  i 2,68  “ 

Average  daily  gain  Lot  2 79  “ 

Cost  of  I pound  of  gain  Lot  i 2.88  cents. 

Cost  of  I pound  of  gain  Lot  2 4,96  “ 

Gain  from  60  pounds  of  grain  Lot  i 15.  ii 

Gain  from  60  pounds  of  grain  Lot  2 8.06  lbs. 

At  3 cents  per  pound  live  weight,  the  difference  in 

favor  of  60  pounds  of  the  mixture  is  21  cents. 


EXPERIMENT  No.  2. 

OBJECT  OF  THE  EXPERIMENT. 

This  experiment  was  carried  on  for  the  purpose  of  com- 
paring the  feeding  value  of  wheat  in  the  .sheaf  with  pure 
chopped  wheat.  In  the  first  experiment  the  object  was  to 
compare  wheat  in  the  sheaf  with  an  economical  mixture  of 
grains.  In  this  experiment  econom}-  of  food  is  not  so  much 
considered,  as  a comparative  test  of  wheat  in  the  two  forms. 

There  is  a tendency  among  farmers,  since  wheat  has  become 
a common  food  for  stock,  to  feed  wheat  alone  rather  than  to 
make  a mixture  with  other  grains.  In  this  experiment,  and  in 
others  reported  in  previous'  Bulletins,  we  have  shown  quite 
clearly  that  a mixture  is  more  economical.  Oats,  when  ground 
and  combined  with  other  finer  grains,  are  very  good  for  pig 
feeding,  and  are  economical,  especiall}'  when  the  price  falls  so 
low  as  during  the  past  season, 

CONDITIONS  OF  EXPERIMENT. 

Four  cross  bred  Berkshire- Poland-china  pigs  were  selected 
for  this  work.  They  were  of  the  same  litter,  and  were  very 
Ainiform  in  weight  and  external  conformation.  In  three  of 
tn^in  there  was  only  four  pounds  of  difference  in  weight,  while 
the  fourth  was  13  pounds  heavier  than  the  lightest  one.  The 
pigs  were  four  months  old  when  the  feeding  began.  They  were 
farrowed  April  8th.  The  feed,  previous  to  the  time  of  experi- 
mental feeding,  and  after  the  weaning  period,  which  was  at 


about  eight  weeks  of  age,  consisted  of  shorts  and  water.  The 
pigs  were  confined  to  the  pens  and  yards,  the  same  as  those  in 
experiment  No.  i.  The  feeding  was  conducted  as  in  the  pre- 
vious experiment.  The  pigs  were  fed  twice  each  day,  at  eight 
in  the  morning,  and  four  in  the  evening.  The  chopped  wheat 
was  soaked  from  8 to  12  hours,  before  feeding.  Ear  tags  num- 
bering I,  2,  3,  and  4.,  were  inserted  and  these  numbers  are 
followed  in  the  tables  giving  weights  by  periods.  The  pigs 
w^ere  weighed  every  14  days;  and  they  were  weighed  three  days 
in  succession,  and  a mean  of  those  weights  taken  for  the  record. 
The}^  were  weighed  the  day  proceeding  the  14th.  day,  on  the 
14th  day,  and  the  day  following. 

RESULTS. 

The  results  are  given  in  periods  of  fourteen  days  each,  as 
seen  in  tables  4 and  5.  The  results  are  summerized  in  table  6. 
During  the  first  period,  lot  i,  those  fed  on  sheaf  wheat,  there 
was  an  actual  falling  off  of  three  pounds  in  weight.  This  is 
partially  due  to  the  fact,  that  the  pigs  did  not  take  well  to  the 
feed,  only  consuming  3 pounds  a piece  per  day.  The  pigs 
were  not  as  contented,  as  those  in  pen  No.  2.  In  pen  No.  2, 
there  was  a gain  of  26  pounds  during  the  same  period.  As  the 
experiment  progressed  the  pigs  became  better  accustomed  to 
the  sheaf  wheat,  and  made  slight  gains,  until  the  end  of  the 
experiment.  The  total  gain  in  live  weight  made  by  lot  i,  was 
346  pounds  in  126  days,  or  .6  of  a pound  per  day.  Lot  2 made 
a total  gain  of  592  pounds  in  126  days,  or  1.56  pounds  per  day. 
This  is  not  as  great  a gain  per  day  as  might  have  been  made 
by  a mixture  of  grains,  basing  our  opinion  upon  previous  ex- 
periments. In  experiment  No  i,  reported  in  this  Bulletin,  it 
will  be  seen  that  the  daily  gain  far  exceeds  that  made  in  this 
experiment,  especially  by  those  fed  on  the  mixture.  While  a 
portion  of  the  increase  in  gain,  in  experiment  No.  i might  be  due 
to  individual  characteristics,  yet  a large  per  cent  of  it  can  only 
be  accounted  for  in  a better  prepared  ration.  The  sheaf  wheat 
fed  to  lot  I,  weighed  3319  poands,  and  35  per  cent  of  this,  or 
1161.6  pounds,  would  represent  the  grain  in  the  sheaf.  Lot  2, 
consumed  1871  pounds  of  chopped  wheat.  This  makes  7.54 
pounds  of  grain,  to  produce  a pound  of  live  weight,  in  lot  i, 
and  4.74  pounds  of  grain  in  lot  2.  Valuing  the  chopped  grain 
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at  $i6.  oo  per  ton,  and  the  wheat  in  the  sheaf  at  40  cents  per 
bushel,  or  $13.46  per  ton,  the  cost  of  food  consumed  by  lot  i, 
would  be  $7.74,  and  $14.96  in  case  of  lot  2.  At  this  rate  the 
cost  of  making  lOo  pounds  of  gain  in  live  weight  in  lot  i,  was 
$5. CO,  and  in  lot  2,  $3.8->.  A bushel  of  wheat  in  the  sheaf 
produced  a gain  of  7.95  pounds,  while  a bushel  of  the  chopped 
grain  made  12.65  pounds  gain  in  live  weight.  This  makes  a 
difference,  in  favor  of  the  chopped  grain,  of  4.70  pounds,  which 
at  3 cents  per  pound,  the  price  paid  for  pork  on  foot,  would 
amount  to  13  cents.  This  is  a sufficient  margin  to  more  than 
pay  for  the  threshing  and  grinding. 

There  is  another  consideration  in  feeding  the  sheaf  wheat, 
viz. — that  the  pigs  are  very  poorly  fitted  for  market,  when  thus 
fed.  The  pigs  fed  on  sheaf  wheat  in  this  experiment,  would 
not  bring  as  much  as  those  fed  on  chopped  grain,  by  cent 
per  pound.  The  pigs  were  not  well  filled  out;  they  were  lank 
and  lean,  better  fitted  for  racing  than  for  the  packing  house. 
The  small  amount  of  gain  made  by  them,  was  largely  bone, 
muscle,  and  sinew,  rather  than  adipose  tissue. 

From  observations  and  facts,  obtained  in  both  of  these  ex- 
periments in  feeding  sheaf  wheat  to  pigs,  we  are  led  to  conclude 
that: 

1 . Pigs  do  not  like  sheaf  wheat. 

2.  The  wheat  is  not  well  digested. 

3.  It  cost  more  to  put  on  fat  with  shea  wheat  than  with 
ground  grain. 

4.  That  a proper  mixture  of  grains  will  give  better  results 
than  a single  grain. 

5.  The  animal  can  be  better  matured  when  fed  with  ground 
grain. 

6.  More  rapid  gains  can  be  made  with  ground  grain  than 
with  grain  in  the  sheaf. 

7.  The  animal  product  will  command  a higher  price,  when 
the  animal  has  been  fed  on  ground  grain,  because  it  will  be  bet- 
ter matured.  A fat  hog  is  worth  more  in  the  market  than 
a lean  hog. 
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TABLE  No.  IV. 

Fed  on  sheaf  wheat.  Wheat  40  cents  per  bushel  in  sheaf. 


RESUIyTS  BY  PERIODS  OF  14  DAYS. 


No.  of 

Weight 

Weight 

Pig 

Aug.  I. 

Aug.  15. 

Gain. 

lbs. 

lbs. 

lbs. 

1st  period  Lot  I 

96 

96 

00 

“ “ Lot  I 

96 

93 

—3 

Total  gain 

—3 

Grain  connsumed 

83.6 

Cost  of  food  

$ >55 

Aug.  i;. 

Aug.  29. 

2d  period,  Lot  i 

I 

96 

103 

7 

2d  period,  Lot  i 

93 

107 

14 

Total  gain 

21 

Grain  consumed 

116 

Cost  of  food 

$ .76 

Aug.  29. 

Sept,  12, 

3d  period,  Lot  i 

I 

103 

II9 

16 

3d  period.  Lot  i 

J07 

II4 

7 

Total  Gain 

23 

Grain  consumed 

I23>^ 

Cost  of  food 

1 -82 

Sept.  12. 

Sept,  26. 

4th  period.  Lot  i 

I 

II9 

130 

II 

4th  period.  Lot  i 

II4 

120 

6 

Total  gain  

17 

Grain  consumed 

98 

Cost  of  food 

1 .65 

Sept.  26, 

Oct,  10. 

5th  period.  Lot  i 

I 

130 

139 

9 

5th  period.  Lot  i 

120 

127 

7 

Total  gain 

16 

Grain  consumed 

I20>^ 

Cost  of  food 

$ .80 

Oct.  10. 

Oct,  24. 

6th  period.  Lot  i 

139 

149 

10 

6th  period,  Lot  i 

127 

138 

II 

Total  gain 

21 

Grain  consumed 

149 

Cost  of  food 

$ *99 

Oct.  24, 

Nov.  7, 

7th  period,  Lot  i 

I 

149 

162 

13 

7th  period.  Lot  i 

138 

146 

8 

Total  gain,.... 

21 

Grain  consumed 

157 

Cost  of  food 

$1.04 

Nov.  7. 

Nov.  21. 

8th  period,  Lot  i 

162 

174 

12 

8th  period.  Lot  i 

146 

158 

12 

Total  gain 

24 

Grain  consumed 

157 

Cost  of  food 

I1.04 

Nov.  21. 

Dec.  5. 

9th  period.  Lot  i 

1 

174 

182 

8 

9th  period.  Lot  i 

158 

164 

6 

Total  gain 

14 

Grain  consumed 

157 

Cost  of  food 

I1.04 

122 


TABLE  No.  V. 

Fed  on  chopped  wheat,  reckoned  at  $16.00  per  ton. 

RESUI.TS  IN  PERIODS  OF  1 4 DAYS, 


' 

No.  of 

Weight 

Weight 

Pig 

Aug,  12. 

Aug.  15. 

Gain. 

lbs. 

lbs. 

lbs. 

1st  period,  Lot  2 

3 

92 

lOI 

9 

1st  period.  Lot  2 

4 

105 

122 

17 

Total  gain 

26 

Grain  consumed 

133 

Cost  of  food 

$1.06 

Aug.  15. 

Aug.  29, 

2d  period.  Lot  2 

• 3 

lOI 

I18 

17 

2d  period.  Lot  2 

4 

122 

144 

22 

Total  gain 

39 

Grain  consumed 

160 

Cost  of  food 

$1.28 

Aug.  29 

Sept.  12. 

3d  period,  Lot  2 

3 

I18 

138 

20 

3d  period.  Lot  2 

4 

144 

169 

25 

Total  gain 

45 

Grain  consumed 

187 

Cost  of  food 

$1-49 

Sep.  12. 

Sept  26. 

4th  period.  Lot  2 

3 

138 

157 

19 

4th  period.  Lot  2 

4 

169 

188 

19 

Total  gain 

38 

Grain  consumed 

196 

Cost  of  food 

I1.57 

Sept.  26. 

Oct.  10. 

5th  period.  Lot  2 

3 

157 

174 

17 

5th  period,  Lot  2 

4 

188 

215 

27 

Total  gain 

44 

Grain  consumed 

216 

Cost  of  food 

$1.73 

Oct.  19. 

Oct.  24. 

6th  period.  Lot  2 

3 

174 

195 

21 

6th  period.  Lot  2 

4 

215 

243 

28 

Total  gain 

49 

Grain  consumed 

224 

Cost  of  food 

$1-79 

Oct.  24. 

Nov.  7. 

7th  period.  Lot  2 

3 

195 

223 

28 

7th  period.  Lot  2 

4 

243 

269 

26 

Total  gain 

54 

Grain  consumed 

224 

Cost  of  food 

$1-79 

Nov.  7. 

Nov.  21, 

8th  period.  Lot  2 

3 

223 

247 

24 

8t  period,  Lot  2 

4 

269 

297 

28 

Total  gain 

52 

(xrain  consumed 

251 

Cost  of  food 

$2.00 

Nov.  Ji. 

Dec.  5. 

9th  period.  Lot  2 

3 

247 

268 

21 

9th  period.  Lot  2 

4 

297 

324 

27 

Total  gain 

48 

Grain  consumed 

280 

(’ostof  food 

$2.24 

TABLE  No.  VI. 
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Total  weight  Lot  i,  Aug  ist.  Sheaf  wheat  lot 

“ “2,  “ Chopped  wheat  lot 

‘‘  “ “ I,  Dec.  5th  

“ “ “ 2,  “ 

Total  gain  Lot  i Aug.  i to  Dec.  5 

“ “ “ 2 “ “ “ 

Average  daily  gain  for  each  pig  Lot  i 

“ “ “ “ “ “ 2 

*Grain  consumed  by  Lot  i 

“ “ “ 2 

Amount  of  grain  for  i pound  gain,  Lot  i 

“ “ “ ‘I  “ “ 2...  . 

Cost  of  food  consumed,  Lot  i 

“ “ “ “ 2 

Cost  of  100  pounds  gain  in  live  weight,  Lot  i 

“ “ “ “ “ “ “ 2 

60  pounds  of  wheat  in  sheaf  produced  in  gain 

60  pounds  of  chopped  wheat  produced  in  gain 

* 35  per  cent  of  weight  of  sheaf  wheat. 

EXPERIMENT  No.  3. 

FEEDING  POTATOES  TO  PIGS. 

During  the  past  two  years  there  have  been  a great  many 
inquiries  made  regarding  the  value  of  potatoes  in  fattening  pigs. 
The  low  priee  which  has  prevailed  a portion  of  the  time,  has 
made  the  question  of  still  greater  importance.  Often  the  farmer 
finds  himself  overstocked  with  potatoes,  which  cannot  be  sold  at 
any  price.  Under  such  circumstances  the  question  of  feeding 
them  to  animals  becomes  an  important  consideration. 

In  many  portions  of  the  state  the  conditions  are  so  favorable 
for  the  growth  of  potatoes,  that, farmers  are  considering  the  ad- 
visability of  growing  potatoes  for  no  other  purpose  than  as  a 
.stock  food.  It  is  a common  practice  among  farmers  to  feed  po- 
toes  to  pigs;  but  there  is  very  little  reliable  data  as  to  the  real  ben- 
efit derived  from  such  food.  That  it  is  important  to  know,  just 
to  what  extent,  and  in  what  manner,  we  may  feed  potatoes  and 
other  coar.se  products  of  the  farm  to  animals  and  realize  a profit, 
goes  without  saying.  It  is  a serious  question  which  confronts 
the  farmer  many  times,  to  know  how  to  utilize  the  by-prodncts 
of  the  farm.  If  we  can  solve  the  problem,  of  how  to  “gather 
up  the  fragments,*’  and  turn  them  to  account,  we  shall  have  per- 
formed an  important  office. 

As  a fore-runner  of  future  work  along  this  line,  the  following 


192 

197 

346 

I 592 

, 154 

' 395 

i .61 
■ 1.56 
1161.6 
1871 
7-54 

4.74 

$7.74 

I14.96 

I5.00 

13.80 

7-95 

12.65 
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experiment  was  carried  out.  Having  a small  lot  of  potatoes  on 
hand,  for  which  there  was  little  demand,  we  determined  to  feed 
them  to  pigs,  and  the  record  of  the  results  is  here  pub- 
lished. 

Ten  pigs,  eight  of  one  litter  and  two  of  another,  were  sepa- 
rated into  two  lots  of  five  pigs  each.  The  pigs  were  weighed 

and  placed  in  pens  making  the  two  lots  as  nearly  equal  as  possi- 
ble. The  pigs  previous  to  the  t'lne  of  the  experiment  were  fed 
chopped  grain  and  shorts.  The  conditions,  with  reference  to 
the  pens  in  which  they  were  confined,  and  the  time  of  feeding, 
were  the  same  as  in  the  previous  experiment  reported  in  this 
Bulletin. 

Tot  I,  was  fed  with  a mixture  of  shorts  and  chopped  oats. 
The  grain  was  wet  with  cold  water  and  permitted  to  stand  from 
8 to  12  hours  before  feeding.  In  case  of  Tot  2,  the  potatoes 
were  cooked,  and  the  grain  was  mixed  with  the  potatoes. 
Enough  potatoes  were  cooked  each  day  for  the  following  day’s 
ration.  The  grain  was  weighed  and  mixed  with  the  potatoes 
while  they  were  still  hot.  The  potatoes  were  cooked  until  they 
could  be  readily  mashed.  This  is  important  for  we  noticed  that 
the  potatoes  onh"  partially  cooked  were  not  relished  so  well  b}' 
the  pigs. 

Several  letters  of  inquiry  have  come  to  the  department  dur- 
ing the  past  year,  asking  about  the  necessit}^  of  cooking  vegeta- 
bles for  pigs.  It  is  generally  conceeded  I believe,  that  all  vege- 
tables such  as  potatoes,  cabbages,  squashes,  pumpkins,  etc., 
should  be  cooked  before  being  fed.  Pigs  ma^'  eat  them  without 
being  cooked  but  with  not  so  much  relish. 

Another  question  has  been  asked,  will  such  vegetables, 
when  cooked,  make  a complete  ration?  To  get  the  best  results, 
grain  should  be  fed  with  the  vegetables.  Most  vegetables,  and 
especially  potatoes,  contain  a large  proportion  of  starch  which 
in  itself  is  not  a complete  ration.  There  should  be  some  nitrog- 
enous material  fed  with  the  vegetables,  and  if  mixed  with  the 
feed  so  much  the  better.  In  the  experiment  under  discussion, 
it  is  a question  whether  better  results  would  not  have  been  real- 
ized, if  more  nitrogenous  material,  such  as  oil  meal,  oats,  or  bran 
would  not  have  given  l^etter  results  than  shorts  alone.  Tlie.se 
substances  will  be  tested  in  future  work  along  this  line. 
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REvSULTS. 

Lot  I,  received  a mixture  of  one  part  shorts  and  two  parts 
chopped  oats.  This  was  maintained  throughout  the  experiment. 
The  pigs  consumed  6.8  pounds  each  per  day  and  made  a daily 
gain  of  1.8  pounds,  or  one  pound  of  gain  for  every  3.8  pounds 
of  food  consumed.  This  is  a very  good  gain  for  the  amount  cf 
food  eaten,  although  the  average  daily  gain  is  not  equal  to  that 
made  by  Lot  i,  in  experiment  No.  i,  shown  in  table  No.  3. 

The  cost  of  producing  100  pounds  of  gain  in  live  weight  in 
lot  I,  is  $2.18.  This  is  78  cents  per  hundred  less  than  in  lot  i, 
of  the  previous  experiment;  and  is  due  to  the  larger  proportion 
of  «jats  that  entered  into  the  ration,  The  oats  were  cheaper 
than  either  shorts  or  wheat. 

The  pigs  in  Lot  2 consumed  12.4  pounds  of  potatoes  and 
2.8  pounds  of  shorts  each  per  day.  They  gained  1.3  pounds 
per  day.  This  is  .5  of  a pound  less  than  the  gain  made  by  the 
pigs  in  lot  I.  If  we  substract  the  amount  of  grain  each  pig  in 
lot  2 consumed  each  day  from  the  grain  eaten  by  lot  i,  we  shall 
have  4 pounds  which  offsets  the  12.4  pounds  of  potatoes  eaten 
b)^  each  pig  in  lot  2.  At  ten  cents  per  bushel  for  the  potatoes, 
the  price  at  which  the}^  are  reckoned  in  this  experiment,  then 
there  will  be  one-half  a cent  difference  in  the  cost  of  a days 
ration  in  favor  of  the  grain  ration.  But  the  grain  ration  pro- 
duced one-half  a pound  more  in  gain  so  there  is  cents  more 
to  be  added  to  this  making  2 cents  in  favor  of  the  grain  ration, 
in  the  cost  of  a days  feed  for  one  pig.  • 

It  cost  $2.18  to  produce  lOO  pounds  in  lot  i,  while  it  cost 
$2.86  in  lot  2.  From  this  experiment,  where  the  potatoes  were 
reckoned  at  10  cents  per  bushel,  there  was  no  profit  in  feeding 
them.  The  gain  made  by  lot  2 on  potatoes  and  grain  is  very 
satisfactory.  The  pigs  were  well  matured  although  the  growth 
was  not  as  great  as  in  lot  i. 

An  effort  was  made  to  increase  the  amount  of  potatoes 
consumed,  but  the  pigs  w^ould  not  eat  any  more  than  the  amount 
that  w^as  given  them.  To  obtain  the  best  results  the  ration  of 
potatoes  should  be  decrea.sed  and  more  grain  substituted. 
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CONCLUSIONS. 

1.  The  pigfs  made  very  good  gains  and  were  well  matured. 

2.  The  grain  ration  at  the  prices  mentioned  gave  better  re- 
sults that  the  potatoes  and  grain. 

3.  That  a less  proportion  of  potatoes  would  give  better 
results. 

4.  That  a mixture  of  grain  fed  with  potatoes  would  be  bet- 
ter than  shorts  alone. 


TABLE  No.  VII 


Pigs  fed  mixture  Chopped  Oats,  i part.  Shorts,  2 parts. 

No.  “weight  Weight  Gain 
Pig.  Dec.  13  Dec.  27'  lbs 

I St  period,  Lot  i 

Total  gain 

17 

18 

19 

20 
21 

190 

198 

I7I 

186 

177 

! 217 

227 
I9I 
199 

1 198 

27 

29 

21 

13 

21 

III 

437 

3.93 

I2.13 

Grain  consumed 

Food  for  I pound  of  gain 

Cost  of  too  noiinds  p-ain 

Dec.  27,  Jan.  10  Gain 

2d  period,  Lot  i 

Total  gain 

17 

18 

19 

20 
21 

217 

227 

I9I 

199 

198 

243 

253 

216 

230 

233 

26 

26 

25 

31 

35 

J43 

504 

3-52 

I2.10 

Grain  consumed 

Food  for  I pound  gain 

Cost  of  100  pounds  gain 

Jan.  10.  Jan.  24.  Gain. 

period,  T.ot  T 

17 

18 

19 

20 
21 

243 

253 

216 

230 

233 

268 

286 

234 

255 

263 

25 

33 

18 

25 

30 

131 

504 

3-84 

$2.30 

• 

Total  gain 

Grain  consumed 

Food  for  T pound  gain 

j 

Cost  of  TOO  nonnds  P"ain 

r 0 
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TABLE  No.  VIII. 


Pigs  fed  on  Potatoes  at  lo  cents  per  bushel,  Shorts  $ii.oo 
per  ton,  Oats  $10.00  per  ton.  

I St  period,  Lot  2 


No. 

Weight 

Weight 

Pig. 

; Dec.  i.s. 

Dec.  27. 

22 

192  , 

, 208 

23 

171 

182 

24 

168 

185 

25 

I9I 

209 

26 

183 

194 

Total  gain 

{Potatoes 

Shorts  

Chopped  oats... 

Total  food 

Food  for  I pound  gain.. 
Cost  of  100  pounds  gain 


2d  period,  Lot  2, 


Total  gain 

iPctitoes 

Shorts  

Chopped  oats.... 

Total  food 

Food  for  I pound  gain... 
Cost  of  100  pounds  gain, 


Dec.  27. 

Jan.  II 

22 

208 

224 

23 

182 

208 

24 

185 

195 

25 

209 

217 

26 

194 

215 

Gain 

lbs. 

16 
1 1 

17 

18 
1 1 

73 
840 
1 1 2 
61 
1013 
13.8 
$3- 16 

16 

26 

10 

8 

21 

81 

850 

140 

70 

1060 

13.08 

I3.12 


3d  period,  Lot  2 


Total  gain  

{Potatoes  

Shorts  

Chopped  oats.... 

Total  food 

Food  for  I pound  gain... 
Cost  of  100  pounds  gain, 


Jan,  10. 

J an.  24 

22 

224 

260 

36 

23 

?o8 

232 

24 

24 

195 

210 

25 

217 

235 

i 18 

26 

215 

236 

21 

114 

910 

140 

70 

1120 

9.82 

|2-3o 


TABLE  No.  IX. 

SUMMARY. 

Total  gain  Lot  i,  Dec.  13  to  Jan.  24.  Mixture  of  grains. 
Total  gain  Lot  2,  Dec  13  to  Jan.  24.  Potatoes  & grain.. 

Total  grain  consumed  by  Lot  i, 

Amount  of  grain  for  each  pig  per  day 

Total  grain  consumed  by  Lot  2, 

Amount  of  Potatoes  consumed  by  Lot  2, 

Amount  of  Potatoes  for  each  pig  per  day 

Amount  of  grain  for  each  pig  per  day 

Average  daily  gain  by  each  pig  Lot  i, 

Average  daily  gain  by  each  pig  Lot  2, 

(,'ost  of  food  for  100  pounds  gain  in  Lot  i, 

Cost  of  food  for  100  pounds  gain  in  Lot  2, 

Potatoes  are  reckoned,  per  bushel 

Shorts  are  reckoned,  per  ton 

Chopped  Oats  are  reckoned,  per  ton 


385 

268 

1445 

6.8 

593 

2600 


12.4 

2.8 

1.8 
1-3 

$2.18 
^2.86 
$ .10 

$I  I.CO 
$10.00 
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FEEDINTx  SHEAF  WHEAT  TO  STEERS. 

Some  writers  in  agricultural  iournals.  have  advocated  the 
feeding  of  sheaf  wheat  to  steers,  and  their  op'nions  have  been 
substant’ated  b}’  actual  feeding  tests  of  this  kind.  In  order  that 
more  definite  knowledge  might  be  obtained  regarding  this  ques- 
tion, the  following  feed  tests  were  made,  and  a summar\’  of  re- 
sults are  here  presented. 

Four  grade  Polled  Angus  steers,  uniform  in  quality  and 
general  eharacter'stics,  were  .selected  and  placed  in  .stalls  for  the 
feeding  operations.  The}'  were  tied  with  chains  about  the-neck 
in  stalls  three  feet  in  width.  This  is  the  method  of  tying  which 
we  have  adopted  for  all  the  cattle  on  the  farm.  The  cattle 
were  placed  in  their  stalls  a month  before  the  experimental  feed- 
ing began,  .so  that  they  would- become  accustomed  to  their  quar- 
ters. These  animals  had  never  been  tied  in  stalls  before,  and 
some  of  them  probably  had  never  been  inside  of  a barn  before. 
They  were  what  is  termed,  “long  two  year  olds.”  lhat  is,  they 
were  about  2 years  and  9 months  old. 

• For  the  first  month  the  steers  fell  off  in  weight,  owing  to 
their  shyness,  and  not  being  accustomed  to  tlie  feed.  They  did 
not  know  how  to  eat  grain.  They  were  like  one  who  had  never 
eaten  anything  but  rye  bread  and  beans,  being  required  to  eat 
a dish  of  oysters.  Their  stomachs  were  not  adjusted  to  such 
living.  It  requires  much  patience  on  the  part  of  the  feeder,  to 
induce  such  animals  to  take  their  food.  Great  care  must  be  ex- 
ercised in  not  giving  them  more  than  they  will  eat.  A single 
handful  eaten  is  better  than  a manger  full  nosed  over,  and  left  to 
sour,  and  to  become  a sickening  sight,  even  to  a dumb  brute. 
Water  was  carried  to  the  animals  in  the  stall.  They  were  not 
permitted  to  leave  the  stall,  except  when  led  out  to  be  weighed. 
The  feeding  began  November  2i.st,  and  was  continued  until  Feb- 
ruary 4th,  making  75  days. 

The  .steers  fed  on  sheaf  wheat  were  given  corn  silage  and 
clover  hay  with  the  wheat.  They  consumed  an  av'erage  of  21.9 
pounds  each  of  sheaf  wheat  per  day,  20.2  pounds  of  .silage,  and 
4.9  pounds  of  clover  hay.  The  sheaf  wheat  was  fed  to  them  in 
the  bundle  just  as  it  came  from  the  field,  except  the  bands  were 
cut  before  placing  it  in  the  manger.  The  sheaf  wheat  yielded 
35  per  cent  of  grain,  hence  the  actual  grain  consumed  by  the 
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steers  each  day  was  35  per  cent  of  21.9  pounds  or  7.66  pounds. 
This  is  all  the  animals  would  eat,  Less  wheat  was  wasted  by 
the  steers  than  one  might  expect.  The  steers  would  eat  the 
heads  off  the  wheat,  and  leave  the  straw  which  served  as  bed- 
ding, very  little  of  the  straw  was  eaten. 

The  steers  weighed  November  21st,  885  pounds,  and  890 
pounds  respectively,  or  a total  weight  of  1775  pounds.  Februa- 
ry 4th  they  weighed  960  pounds,  and  962  pounds,  or  a total 
weight  of  1922  pounds.  This  makes  a gain  of  75  pounds,  and 
72  pounds  or  a total  gain  of  147  pounds.  The  average  daily 
gain,  for  each  animal  was  .96  of  a pound.  It  is  somewhat  re- 
markable that  the  animals  should  keep  so  closely  together  in  the 
gains  made.  There  was  5 pounds  difference  at  the  begining, 
and  three  pounds  at  the  close  of  the  experiment. 

The  wheat  was  not  well  masticated  by  the  steers,  much  of 
it  passing  off  in  the  excreta.  The  wheat  had  a tendency  to 
scour  the  animals  more  than  the  ground  grain.  Two  of  the 
steers  were  fed  on  chopped  grain,  clover  hay,  corn  silage,  and 
oil  meal.  These  were  fed  under  the  same  conditions  as  those 
which  were  given  the  sheaf  wheat,  with  a view  of  comparing 
the  results.  The  steers  were  not  as  promising  in  their  external 
conformation,  as  tho.se  fed  on  sheaf  wheat.  They  were  60 
pounds  lighter  in  weight,  and  not  as  quiet  in  disposition  as  the 
former. 

These  steers  weighed,  November  21st,  930,  and  785  pounds, 
or  a total  weight  of  1715  pounds.  At  the  close  of  the  period 
they  weighed  1050,  and  917  pounds,  or  a total  weight  of  1967 
pounds.  This  gives  a gain  of  222  pounds  or  an  avarage  daily 
gain  for  each  animal,  of  1.96  pounds.  In  comparing  this  with 
those  fed  on  sheaf  wheat  there  is  an  increase  of  .73  pounds  per 
day,  in  favor  of  the  .steers  fed  on  the  chopped  grain. 

In  the  amount  of  feed  consumed,  it  required  7.82  pounds  of 
grain  in  the  sheaf  wheat,  to  make  a pound  of  gain,  and  6.01 
pounds  of  grain  to  make  a pound  of  gain  in  case  of  the  steers 
fed  with  chopped  grain.  The  steers  which  were  fed  on  sheaf 
wheat  consumed  760  pounds  of  clover  hay,  and  3040  pounds  of 
corn  silage.  Reckoning  the  cost  of  the  hay  at  $4.00  per  ton, 
the  silage  at  $1.00,  and  the  wheat  in  the  sheaf  at  $13.00  per  ton, 
the  total  cost  of  feed  consumed  would  be  $10.50.  This  divided 
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by  the  number  of  pounds  gain,  147,  would  give  $7.13  as  the  cost 
of  feed  to  produce  100  pounds  gain  in  live  weight. 

The  steers  fed  on  ground  grain  consumed  1120  pounds  of 
clover  hay,  3040  pounds  of  corn  silage,  1212  pounds  of  chopped 
wheat  and  oats,  and  304  pounds  of  oil  meal.  Reckoning  the 
clover  hay  and  silage  as  above,  chopped  grain  at  $12.00. 
and  the  oil  meal  at  $20.00  per  ton,  the  total  cost  of  feed  would 
be  $11.83.  This  divided  by  the  total  gain  252  pounds  would 
give  $4.69,  the  cost  of  feed  for  100  pounds  of  gain  in  live  weight. 
Substract  this  from  $7.13  the  cost  of  100  pounds  gain  by  steers 
fed  on  sheaf  wheat,  leaves  $2.44  per  hundred  in  favor  of  the 
ground  grain.  The  cost  in  either  case  is  too  great  for  profit,  but 
for  the  sake  of  comparison  the  results  are  valuable. 

The  object  in  feeding  sheaf  wheat  alone  as  a grain  ration, 
was  to  show  that  the  results,  whatever  they  might  be,  could  be 
attributed  to  no  other  feed.  The  clover  ha}^  in  the  experiment 
with  the  ground  grain  reckoned  at  $4.00  per  ton,  is  above  the 
cost  of  production.  All  of  the  food  materials  are  reckoned  at 
the  market  value.  From  a practical  point  of  view  the  feeding  of 
steers  is  more  profitable  than  this  would  indicate,  from  the  fact 
that  they  will  convert  the  coarse  material  of  the  farm  into  a con- 
densed product  in  the  beef  produced,  and  in  this  way  make  it 
marketable,  whereas,  it  is  often  the  case,  there  is  no  demand 
for  the  coarse  products  of  the  farm  at  any  price.  These  points 
have  been  brought  out  in  previous  reports  on  the  subject. 

A bushel  of  grain  in  the  sheaf  wheat  experiment,  made  a 
gain  of  7.67  pounds,  while  60  pounds  of  the  mixed  grain  pro- 
duced a gain  of  9.98  in  live  weight.  At  $3.05  per  hundred,  the 
price  realized  for  the  beef  on  foot,  it  makes  a difference  in  favor 
of  the  chopped  grain  of  7 cents  per  60  pounds,  or  7 cents  on 
a bushel  of  wheat.  If  the  wheat  can  be  threshed  and  ground 
for  7 cents,  then  it  will  pay  to  take  this  trouble,  if  there 
were  no  other  considerations  to  be  taken  into  account. 

A still  more  important  consideration,  however,  exists  in  the 
fact  that  animals  thus  fed  are  poorly  fitted  for  market.  It  was 
apparent  to  all  who  saw  the  animals,  that  the  steers  fed  on  sheaf 
wheat  were  not  in  good  condition.  They  did  not  mature,  and 
fill  out  with  fat  as  rapidly  as  those  fed  on  the  chopped  grain. 
Their  coats  were  rough,  and  their  horns  were  prominent.  I be- 


lieve  headed  wheat  would  give  much  better  results  than  wheat 
in  the  sheaf.  It  was  not  the  chaff  and  fine  parts  of  the  straw 
that  gave  the  steers  so  much  concern,  as  it  was  the  coarse  straw 
which  they  were  compelled  to  work  over. 

CONCIvUSIONS. 

1.  That  steers  will  not  gain  as  rapidly  on  sheaf  wheat  as 
when  fed  on  ground  grain. 

2.  That  the  animals  do  not  relish  the  sheaf  wheat. 

3.  It  costs  more  to  make  100  pounds  of  gain  in  live  weight 
on  sheaf  wheat,  than  on  ground  grain. 

4.  The  difference  under  all  ordinary  circumstances  is  suffi- 
cient to  pay  for  threshing  and  grinding. 

5.  The  animals  can  not  be  as  well  matured  on  wheat  in  the 
sheaf  as  when  fed  ground  grain,  hence  a less  price  will  be  re- 
ceived for  the  finished  product. 

• 6.  The  same  objections  to  storing  grain  in  this  way,  men- 
tioned under  pig  feeding  experiments,  will  hold  true  when  feed- 
ing steers. 

7.  Better  results  can  be  obtained  by  feeding  sheaf  wheat  to 
steers  than  to  pigs. 

8.  Much  of  the  grain  consumed  is  not  digested.  It  has  a 
tendency  to  scour  the  animals. 
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FEEDING  VETCH  HAY. 

As  a preliminary  report  for  the  purpose  of  answering  some 
questions  regarding  the  feeding  of  vetch  hay,  I present  a brief 
summary  of  results,  of  our  experience  in  feeding  this  material. 
We  have  fed  the  vetch  hay  to  fattening  steers,  and  to  cows  giv- 
ing ndlk,  and  in  both  cases  the  results  have  been  very  satisfac- 
tory. It  was  compared  with  clover  ha}’  in  both  instances.  The 
steers  made  good  gains  when  receiving  vetch  .hay  as  the  only 
dry. food,  exeep!;  the  grain.  Two  steers  were  fed  42  days  on  the 
vetch  hayq  and  gained  3.07  pounds,  and  2.07  pounds  respectively, 
per  day.  Those  fed  on  clover  hay  gained  2.16  pounds,  and  2.56 
pounds  respectively. 

The  vetch  when  properly  cured  is  relished  hy  all  kinds  of 
stock.  It  must  not  stand  until  too  ripe  before  cutting.  When 
fed  to  milch  cows  the  flow  of  milk  and  per  cent  of  butter  fat  was 
maintained  throughout  the  test,  which  extended  over  a period  of 
45  days. 

As  a cheap  substitute  for  clover  hay  the  vetch  seems,  to 
answer  the  demand  very  satisfactorily.  It  is  an  annual  conse- 
quently must  be  sown  every  year.  In  this  respect  it  can  not  be 
compared  with  clover.  As  a fertiltzing  crop,  it  is  not  as  good  as 
clover  for  it  does  not  root  as  deeply,  nor  loosen  the  soil  as  com- 
pletely as  clover. 

This  report  is  only  preliminary,  and  is  not  intended  to  take 
the  place  of  more  complete  reports  regarding  experimental  feed- 
ing of  vetch  hay  later  on. 

Much  credit  is  due  Mr.  S.  B.  Smith,  Farm  foreman,  class  of 
’95,  who  did  the  feeding  during  the.se  experiments. 

H.  T.  FRENCH. 
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FLAX  CULTURE. 

H.  T.  French. 


INTRODUCTION. 

Flax  culture  might  well  be  classified  in  this  ceuiitr}’  among 
the  lost  arts.  The  time  when  flax  was  grown  and  manufactured 
into  home-spun  garments  is  fresh  however  in  the  memory  of  many 
who  are  living  to-day.  We  may  well  ask  ourselves  the  question, 
as  to  whether  the  natural  conditions  which  made  the  growing  of 
flax  fiber  possible,  in  those  early  days,  have  changed  thus  making 
it  an  unprofitable,  and,  in  the  minds  of  some,  an  impossible  crop 
for  the  farmers  of  this  country  to  raise  at  the  pre.sent  time. 

Is  it  possible  that  within  the  boundries  of  this  country 
where  such  a variety  of  soil,  and  climatic  conditions  exist,  we 
have  not  the  po.ssibilities  fc'r  growing  flax  for  fiber  ? 

With  the  knowledge  which  recent  investigation  has  revealed 
upon  the  subject  we  are  led  to  think,  that  possibly  within  our 
own  state,  there  s hidden  an  immense  resource  which  only 
awaits  the  touch  of  modern  invention  and  enterprise  to 
develop.  We  boast  much  of  the  delightful  climate  of  Oregon, 
and  of  the  inexhaustible  fertility  of  her  soil.  Admitting  these 
claims  to  be  based  upon  actual  fact,  is  it  not  important  that  such 
conditions  should  be  made  to  contribute  more  to  the  needs  of  the 
people  ? Grain  growing  was  in  the  past  highly  remunerative, 
but  that  time  has  gone  by,  possibly  never  to  return,  at  least  to 
the  degree  that  it  once  enjoyed.  The  wide-awake  agriculturist  is 
looking  about  him  for  a new  source  of  revenue.  vSome  are 
converting  their  farms  into  fruit  orchards  while  others  are 
looking  to  the  creamery  for  relief.  The.se  are  wi.se  moves,  and 
when  intelligently  followed,  wdl  bring  much  relief  and  enjoy- 
ment to  the  tillers  of  the  soil.  If  in  addition  to  these  industries 
we  may  add  another,  which  will  bring  employment  to  manufac- 
turer, as  well  as  to  producer,  then  we  .shall  have  increased  the 
resouces  of  our  state  very  materially. 

The  question  of  home  production  is  a very  important  one, 
and  has  many  advantages  which  are  apparent  to  all  ; but  we  can 


2 

better  understand  its  benefits  when  we  have  brought  it  about  in 
our  own  midst. 

In  this  report  we  shall  present  some  information  based  upon 
facts  which  have  been  determined  b}'  actual  experience,  and 
experimentaticm  in  other  states  and  countries.  Only  a very 
little  has  been  done  at  the  Oregon  Experiment  Station  ; but  we 
expect  to  enter  into  an  exhaustive  line  of  experiments,  touching 
the  possibilities  of  the  flax  industry  in  this  state. 

FLAX  FOR  FIBER  IN  OREGON. 

In  entering  upon  ain^  undertaking,  it  is  well  to  know  what 
has  been  done  in  the  past  along  the  special  line  which  we  propose 
following.  The  first  question  naturally  presenting  itself  is,  what 
are  the  possibilities  indicated  by  past  attainments? 

Some  twenty-five  3^ears  ago  there  was  a firm  organized  in 
the  Willamette  valley,  for  the  purpose  of  manufacturing  linen 
twine  from  flax  produced  on  the  farms  of  the  valle}’.  The 
factory  was  started,  after  overcoming  great  difficulities.  due  very 
largely  to  the  lack  of  transportation  facilities,  and  the  results  were 
highly  satisfactory  so  far  as  quality  of  product  was  concerned. 
Misfortune  overtook  the  firm  in  the  wa}’-  of  fire,  bad  management 
and  spiteful  competition  on  the  part  of  Eastern  manufacturing 
interests,  until  the  enterprise  was  abandoned.  In  those  days 
labor  was  very  dear  and  a large  portion  of  the  work  that  may 
now  be  done  b\^  machinery  was  done  by  hand.  There  were  no 
transportation  facilities  for  either  the  raw  material  or  the  finished 
product. 

Mr.  Chas.  Miller,  the  surviving  member  of  the  firm  of 
Parrish  & IMiller,  has  kindly  given  us  permission  to  produce  a 
cut  of  the  medal  which  was  awarded  to  them  at  the  Centennial 
hvXposition  in  1876.  It  is  an  interesting,  as  well  as  an  encouraging 
fact,  that  the  exhibits  of  flax  in  its  various  .•stages  of  preparation, 
made  by  this  firm,  won  first  prizes  over  all  competitors  at  this 
exhibition.  The  competing  exhibits  were  from  the  flax  growing 
countries  of  luirope,  as  well  as  from  other  states  of  the  union. 

The  samples  of  straw  and  fiber  from  Oregon  were  given  first 
])lace  b}'  all  of  the  nine  judges,  each  individual  ])assing  upon  the 
.s'amples  se])arately,  and  without  a knowledge  of  the  action  of  the 
other  judges.  vSeveral  of  the  judges  were  from  foreign  countries 
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and  all  were  experts  in  the  handling  of  fiax. 

The  accompanying  half-tone  cuts  of  the  fiber,  the  award,  the 
diploma,  and  the  medal  are  presented  as  a matter  of  interest  and 
pride  in  the  success  of  the  Oregon  produc.:  at  this  early  date,  and 
under  such  conditions  as  then  existed. 

Dr.  A.  W.  Thornton,  of  West  Ferndale,  Wash.,  has  made 
some  very  exhaustive  investigations  in  the  culture  of  flax  for  the 
Department  of  Agriculture  at  Washington,  D.  C.  Seed  was 
furnished  him  the  Department  from  which  he  grew  and  pre- 
pared a ton  of  straw.  This  was  forwarded  to  a firm  at  Tiburn, 
Ireland,  where  it  was  prepared  and  manufactured  into  linen 
products.  The  results  are  briefly  given  below  as  recently 
furnished  by  Dr.  Thornton  for  publication  in  the  Oregonian. 

“ We  congratulate  you  on  the  success  of  this  experiment, 
which  far  exceeds  our  expectation.  We  believe  there  is  a great 
future  before  flax  growers  in  west  of  America.  The  flax  is  emi- 
nently adapted  for  thread-making  and  warp  yarn  spinning  pur- 
poses. It  is  exceedingly  strong,  and  works  very  well  on  the 
machines.  If  flax  is  grown  and  manipulated  under  proper  con- 
ditions on  Puget  sound,  we  are  convinced  it  will  be  of  the 
greatest  importance,  and  in  a short  time  rival  the  great  Belgian 
distriet  of  Corutrai.  Frank  Barbour,  (Liburn,  Ireland) 

General  Manager. 

“Commenting  on  the  report.  Dr.  Thornton  says:  “The 

too  thin  seeding  ( two  bushels  per  acre  ) was  in  accordance  with 
specific  instructions  from  the  Department  of  Agriculture,  and  the 
over-ripeness  arose  from  the  six  weeks  in  receiving  the  seed  from 
Europe,  which  forced  the  crop  into  the  drier  summer  months, 
causing  an  abnormal  rapidity  in  ripening — both,  it  will  be  ob- 
.served,  preventable  causes  in  the  future.  I have  no  hesitation 
in  saying  that  had  those  adver.se  conditions  not  been  present  this 
flax  would  have  reached  a market  value  of  $500  per  ton.  It  is 
worthy  of  notice  that  the  Belgian  system  of  double  retting 
pos.se.s.ses  great  superiority  over  the  Irish  system  of  single  ret- 
ting, not  only  in  securing  a larger  yield  of  fiber,  but  also  the 
higher  quality  and  more  favorable  percentages.  This  report  is 
very  encouraging  and  highly  sati.sfactory,  and  very  specific  in  all 
its  details,  .showing  that  great  care  and  attention  have  been  given 
to  the  experiment  In  all  its  stages,  and,  coming  from  so  high  an 
authority  as  Mr.  Barbour,  cannot  be  disputed  or  gainsaid.”  ” 

In  1892,  three  samples  of  flax  were  grown  by  the  writer  at 
the  Oregon  Experiment  Station  in  cboperation  with  the  Depart- 
ment of  Agriculture  at  Washington,  I).  C.  Mr.  Dodge  makes  the 
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following  statement  in  his  report  regarding  the  samples  sent  to 
the  Department  from  this  Station  ; 

Oregon  ( Agricultural  Experiment  Station  ). — A careful  report 
was  also  received  from  this  state,  with  a lot  of  admirable  samples, 
closely  resembling  the  preceding,  (those  from  Minnesota).  These 
were  of  good  length,  some  of  the  straw  quite  coarse,  but  well 
grown  and  cured,  giving  an  abundance  of  clean  silky  fiber  of 
superb  strength.  Well  prepared  it  would  make  a superior  fiber,  fit 
for  fine  linen.  This  comes  nearest  to  the  Courtrai  straw,  in 
appearance,  of  any  examined  fiom  the  United  States  ; among  the 
best  and  strongest  received. 

These  .samples  were  grown  on  soil  without  manure  that  had 
produced  five  crops  of  wheat  previous  to  growing  the  flax.  The 
.soil  was  the  grey,  clay  loain  which  is  common  throughout  the 
Willametle  valley.  It  was  not,  however,  what  is  known  as  white 
land.  Mr.  Dodge  states  in  his  report  that  “the  very  best  ,sam- 
])les  of  straw  received  came  from  Oregon  and  California,  where 
tile  experiments  were  conducted  in  heavy  soils.*’  A further 
discu.ssion  of  soils  will  be  found  under  its  pnjper  heading  in  this 
bulletin. 

The  succe.ss  of  the  flax  industry  is  controlled  very  largely 
by  natural  conditions.  There  are  only  a few  localities  in  the 
world  where  the  highe.st  degree  of  success  can  be  attained  ; and 
.some  of  these  localities  are  losing  their  prestige  on  account  of 
l>eing  no  longer  capable  of  pioducing  tlie  most  desirable  results. 

The  conditions  of  .soil  and  climate,  during  the  period  of 
growth,  and  extending  through  the  jireparation  of  the  fiber  for 
manufacturing  purposes,  have  a marked  influence  upon  the 
(juality  of  the  product. 

'file  fiber  from  which  the  fabric  is  finally  wrought  is  a deli- 
cate vegetable  organism  which  is  easily  ruined  by  bad  manage- 
ment or  unfavorable  conditions.  Like  the  growth  of  the  sugar  beet 
f)r  the  production  of  sugar,  there  is  a certain  amount  of  skill 
necessary  to  bring  about  the  best  results.  If  we  have  soil  and 
climatic  conditions  well  adapted  to  the  industry,  the  skill  required 
in  handling  the  crop  will  .soon  be  developed.  It  is  not  expected 
that  the  farmer  will  go  farther  than  to  raise  the  straw.  From 
this  .stage  the  work  can  better  be  handled  by  the  manufacturer, 
or  in  plants  established  or  the  ])urpose  of  pre])aring  the  fiber  tor 
mannfacturing  int(Dinen  fabrics.  Invention  and  genius  must  step 


in  to  assist,  and  they  are  ever  willing  wherever  there  is  an  open 
door  and  an  inducement  indicated  by  favorable  natural  conditions. 

CLIMATIC  CONDITIONS. 

Our  climatic  conditions  are  ver}-  much  the  same  as  those 
which  exist  in  the  great  flax  growing  districts  of  Europe.  A 
cool,  moist  climate  during  the  growing  season  is  conceded  to  be  the 
very  best  natural  condition  for  the  most  rapid  and  healthy  develop- 
ment of  the  flax  plant.  This  description  applies  to  Western 
Oregon  and  Washington.  The  elevation  of  the  Willamette  val- 
ley above  the  sea,  compares  very  favorably  with  that  of  many 
foreign  flax  districts.  In  Ireland,  where  a large  portion  of  the 
crop  is  grown,  the  elevation  is  250  feet.  The  mean  elevation  of 
the  Willamette  valley  will  not  vary  much  from  the.se  figures. 

The  absence  of  severe  wind  and  rain  storms  throughout 
western  Oregon  and  Washington,  is  of  very  great  advantage;  for 
the  crop  is  often  severely  injured,  and  frequently  destroyed 
in  flax  growing  regions,  by  these  climatic  disturbances.  Another 
advantage  posse.ssed  by  our  climate,  is  the  absence  of  rain  during 
the  harvesting  season.  The  crop  will  be  ready  to  harvest  from 
August  first  to  fifteenth.  During  this  time  there  is  no  danger 
of  injurious  rain  storms. 

For  the  sake  of  comparison  a table  is  here  presented  showing 
the  mean  temperature  taken  from  the  Weather  Bureau  reports 
of  this  state,  and  from  similar  records  of  flax  growing  countr  es. 
From  records  of  the  Weather  Bureau  compiled  by  the  Dept,  of  Agriculture. 


f Temperature. 

1 Humidity. 

1 Average* 
3 months. 

Average 

annual. 

Average 
1 .3  months. 

Average 
1 annual. 

Foreign  stations  : 

Belfast,  Ireland 1 

Degrees. 

52.2 

55.9  1 
54.6  i 
55-7  I 

Degrees . \ 
\ 48.8 

48.1  i 
_ 50.6  i 

Per  cent. 
! 

Per  cent. 

Brussels,  Belgium ‘ 

Prague,  Bohemia 

Cologne,  Germany... 

77-4  ‘ 

66 
67.1 

83-4 

74 

74 

*April,  May,  and  June. 

Willamette  Valley  : Mean  Temperature . 


May 56.6° 

June 58.8 

Jwly ....64.3 

Average  for  3 months 59.9 

Taking  the  corresponding  months,  April,  May,  and  June 

the  mean  temperature  is  54.4°,  very  nearly  the  .same  as  that  of 
the  countries  given  above.  The  months  of  May,  June,  and  July 
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are  taken  because  we  believe  these  are  the  months  in  which  the 
crop  will  be  grown  in  this  locality. 

The  mean  relative  hiimidit}'  at  Portland.  Oregon,  for  Ma^' 
is  67.0  per  cent  ; June,  66.9  per  cent,  and  July  64.3  per  cent, 
making  an  average  of  66.1  per  cent.  This,  it  will  be  seen  b}^ 
referring  to  the  table,  compares  very  favorably  with  the  same 
data  from  foreign  countries. 

From  the  foregoing  data,  and  from  all  other  information  at 
our  command,  there  seems  to  be  no  doabt  as  to  the  adaptability’ 
of  the  climatic  conditions  of  Western  Oregon,  and  Washington, 
to  the  growing  of  dax. 

FLAX  CULTURE. 

Paper  presented  by  Mrs.  W.  P.  LORD  at  Farmers’  Institutes 
held  at  Turner,  Marion  Co.  Oregon,  and  Tangent, 

Linn  Co.,  Oregon. 

We  are  fortunate  to  live  in  a state  of  such  boundless  re- 
sources, that  locations  can  be  found  that  will  suit  any  crop 
grown  in  the  United  States,  except  the  purely  tropical.  And 
if  we  take  the  report  of  the  Department  of  Agriculture,  we 
have  one  specialty’  in  the  growing  of  flax  for  flne  fiber,  that  no 
other  state  but  Washington  shares  with  us.  We  will  see  what 
Mr.  Dodge  say’s  of  it.  To  preface  his  remarks  ; In  ’91  an  order 
was  issued  by^  the  Government  to  every  Agricultural  College, 
that  a test  should  be  made  of  flax  for  . fiber.  The  Department, 
of  cour.se,  was  aware  that  many  of  the  states  could  not  grow  it 
with  profit,  but  there  was  a wish  to  determine  the  most  favorable 
localities.  While  many’  states  sent  in  fairly  good  fiber  at  the 
season’s  close,  it  was  the  fiber  from  Oregon  that  received  the 
special  commendation  of  the  department.  Mr.  Dodge  said  : 
“A  careful  report  was  received  from  this  State,  with  a lot  of 
admirable  samples.  These  were  of  good  length,  some  of  the 
straw  quite  coarse  but  well  grown  and  cured,  giving  an  abun- 
dance of  clean,  silky  fibre  of  superb  strength.  Well  prepared, 
it  would  make  a superior  fiber  fit  for  fine  linen.  This  comes 
nearest  to  the  Courtrai  straw,  of  any  examined  from  the  United 
States.  And  then  again,  regarding  the  Pacific  Coast  samples  ; 
I can  only  sav,  judging  from  the  straw  submitted,  in  comparison 
with  the  samples  grown  east  of  the  Rocky  Mountains,  that  they 
are  remarkably  fine  ; and,  if  such  flax  straw  can  be  produced 
economically^  we  need  not  be  troubled  concerning  future  supplies 
of  fiber  for  the  manufacture  of  fine  linen  in  this  country.  The 
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Oregon  vSamples  are  of  such  superb  color,  that,  if  river  retted  to 
preserve  the  color,  the  fiber  would  resemble  the  flax  <jf  Courtrai.” 

Every  housewife  delights  in  fine  linen  to  have  a well  filled 
closet  of  various  grades  for  the  table  and  bedroom,  is  her  am- 
bition, It  is  the  oldest  fabric  known — the  first  to  be  spoken  of 
in  the  Bible  Look  in  the  books  of  Genesis  and  Exodus  to  ,see 
how  highly  linen  was  thought  of,  and  how  God  commanded  the 
priests  to  wear  it,  in  serving  in  the  tabernacle.  In  one  place  wool 
for  personal  wear  is  condemnied  and  the  command  is  given,  “ no 
wool  shall  be  upon  them.”  And  right  here  we  may  say,  that 
scientists,  both  of  this  country  and  of  Eu^'ope,  are  of  late  years 
paying  great  attention  to  this  matter  of  what  shall  be  worn  next 

to  the  skin.  The  feeling  is  growing  rapidly  that  the  wearing  of 

woolen  underwear  is  all  a mistake.  This  woolen  underwear 
fad  has  sprung  into  existence  in  the  last  forty  or  fifty  years. 
Our  pilgrim  fathers  and  mothers  wore  linen  from  their  own 

home-grown  flax,  spun  by  hand  and  woven  on  looms  in  their 

own  houses.  That  we  all  know,  and  we  all  have  traditions 
that  the}"  were  a hardier  race  than  the  present.  An  eminent 
doctor  of  Boston  makes  the  startling  statement,  that  the  con- 
tinued use  of  wool  as  underwear  will  eventually  wipe  the  nations 
from  the  face  of  the  earth.  Famous  doctors  of  London  are 
urging  the  returning  to  linen  for  underwear,  as  a matter  of 
health.  They  have  compiled  in  defense  of  their  arguments 
some  interesting  statistics.  In  1889,  t^ie  latest  date  included  in 
the  Registrar  General’s  report,  63,572  people  died  in  England  of 
bronchitis,  1,580  of  pleurisy,  and  33,206  of  pneumonia — almost 
100,000.  Though  the  medical  men  of  the  present  day  so  ably 
treat  the.se  diseases,  and  while  their  resources  were  so  inadequate 
in  the  time  when  people  wore  linen  yet  comparatively  far  fewer 
persons  died  of  these  diseases  in  those  earlier  days.  And  yet 
the  woolens  now  so  universally  worn  are  said  to  be  a material 
protection  against  these  diseases.  If  linen  po.ssessed  the  direful 
qualities  a.scribed  to  it  by  the  advocates  of  woolens,  either  the 
whole  population  would  have  perished  in  tho.se  days,  or  have 
l)eeii  reduced  to  a very  small  remnant,  the  detestation  of  woolen 
being  for  a very  long  time  widespread  and,  as  these  London 
doctors  think,  well  founded. 

I hope  you  will  pardon  my  digression  as  it  is  in  the  hope  of 
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emphasizing  the  fact  that  the  use  of  linen  is  on  the  increase,  and 
the  future  demand  for  it  is  likely  to  be  very  great.  The  pioneer 
in  this  crusade  against  wool  is  a priest  of  Bavaria,  who  was  in 
his  youth,  a weaver’s  apprentice.  I have  made  the  following 
extract  from  a foreign  journal,  that  you  may  judge  of  the  extent 
of  this  fad,  or  rather  progressive  education  in  the  laws  of  health. 

“ The  popularity  of  this  Bavarian  village  priest,  who,  b}' 
the  wa3"  began  life  as  a weaver’s  apprentice,  is  really  remarkable 
and  we  are  told  that  his  name  has  become  a household  word 
throughout  Germany  and  Austria.  Kneipp  bread  and  Kneipp 
linens  are  advertised  everywhere,  and  so  great  has  been  the  crush 
of  patients  to  Worishofen,  that  it  has  been  filled  month  after 
month  to  overflowing,  and  establishments  have  been  set  up 
in  various  places  to  carry  out  Kneipp  methods  and  treatment. 
His  book,  ‘My  Water  Cure,’  has  run  through  30  German 
editions  and  been  published  in  English  form  with  equal  success. 
In  the  book  is  a forcible  plea  for  the  use  and  advantages  of  good 
linens,  and  so,  particularly  interesting  from  our  point  of  view. 
No  rubbing,  no  friction,  sa^^s  pastor  Kneipp,  but  plenty  of  bath- 
ing and  cold  water,  and  then  clothes  for  warmth,  putting  on 
linen  first,  without  drying  the  skin,  when  the  action  of  the  coarse 
linen  shirt  upon  the  damp  skin  fulfills  the  second  condition  of 
opening  the  pores  and  restoring  activity  to  the  epidermis,  having 
the  advantage  of  keeping  up  a gentle  friction  night  and  dajq 
without  waste  of  time  and  trouble.  The  volume  serves  ta 
remind  us  of  an  equal  succcess  in  English  literature,  when  John 
Wesley’s  Primitive  Physic  sold  b\"  the  thousands.  Both  enjoin 
plain  and  simple  living. 

“Wesley  would  have  those  who  cared  for  the  preservation 
of  their  health,  be  as  clean  and  sweet  as  possible,  in  their  houses, 
clothes  and  furniture,  and  thought  the  fewer  clothes  one  uses  by 
day  and  night,  the  hardier  will  he  be.  It  is  certain  he  would 
have  nothing  to  do  with  the  indulgent,  and  enervating  all-wool 
theory.  Pastor  Kneipp  expressly  condemns  flannel  or  wool  com- 
ing in  direct  contact  with  the  skin.  Wool,  he  sa}^s,  only  tends 
to  absorb  heat  from  our  bodies,  aggravating  the  poverty  of  blood 
of  our  weak  and  nerveless  generation.’’ 

Many  people,  especially  in  the  eastern  states,  are  interested 
in  the  Kneipp  laws  of  health,  and  are  following  them,  and  the 
manufacturer  of  Kneipp  linens  for  underwear  finds  himself  over- 
crowded with  orders.  A sample  of  the  linen  mesh  came  to  us 
in  the  spring,  and  the  thought  at  once  occurred,  if  flax  fiber 
should  ever  become  a leading  crop,  here  is  an  article  for  which 
there  will  be  great  demand,  and  of  a simple  weave,  which  could 
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easily  be  acquired  by  unskilled  labor,  while  the  intricacies  of 
damask  require  a technical  skill  demanding  years  of  study.  I 
wrote  to  the  New  York  office,  409 — 415  Pearl  Street,  calling  the 
attention  of  the  manufacturers  to  the  possibility  of  procuring 
flax  fiber  in  Oregon,  and  that,  with  the  coming  change  in 
adminstrations,  favoring  protection  to  American  industries,  a 
manufacturer  would  find  it  to  his  interest  to  be  located  where  he 
could  procure  raw  material  in  unlimited  quantity.  Four  months 
passed  before  the  reply  came,  and  I had  abandoned  all  hope  of 
hearing  from  the  firm,  when,  to  my  surprise,  came  a letter  from 
the  head  of  the  firm,  saying  he  had  just  arrived  at  his  New 
York  office  and  had  found  my  letter,  which  was  of  great  im- 
poriance.  Tlie  growing  demand  for  his  goods  made  it  extremely 
difficult  to  obtain  the  fiber  necessary  for  his  looms,  and  he  was 
convinced  that  Oregon  could  grow  the  finest  fiber  “ the  world 
had  ever  seen,”  and  now  the  question  is  : Will  she  do  it  ? Here 
is  the  questif*!!  for  the  farmers  of  Oregon  to  consider,  and  very 
promptly.  Manufacturers  are  looking  for  locations  ; here  is  the 
v)pportunity  we  must  improve.  As  a state  we  will  never  be 
})rosperous  until  our  manufacturing  interests  are  developed:  the}^ 
must  go  hand  in  hand  with  the  agricultural  interests.  Consider 
Belfast-,  originall}-  a town  of  the  size  of  Salem,  now  the  home 
of  330,000,  with  30,000  operatives  in  its  linen  mills.  Aside 
from  the  fiber  used  in  the  mill  grown  by  the  Irish  farmers,  they 
require  great  quantities  from  other  countries.  On  an  average 
less  than  100,000  acres  are  devoted  to  the  flax  culture  in  Ireland,  . 
for  much  of  that  country  is  a peat  bog,  not  adapted  to  its  growth. 
Ulster  county  raises  the  main  part  of  the  crop.  I cull  the  fol- 
lowing from  Irish  reports  of  1888  : 

Acreage  of  Oats,  1,280,858  acres — value,  ^7,052,255 — 
ro  s.  per  acre.  Flax,  113,613  acres — value,  ^1,318,280 — 

12  s.  per  acre. 

Land  in  Ulster  county  has  been  known  to  pay  $160  per  acre 
for  a high  grade  of  flax  straw — that,  of  course,  means  what  our 
city  amateurs  call  intensified  farming. 

Our  Canadian  neighbors  are  alive  to  the  possibilities  in  flax 
fiber.  This  last  year  they  have  had  under  cultivation,  80,000 
acres  in  flax.  Part  of  this  is  raised  for  linseed  oil.  There  are 
36  scutching  mills,  reducing  the  flax  straw  to  fiber,  the  product 


being  shipped  to  Chicago  : there  it  is  made  into  twines  and  coarse 
crashes.  (One  scatch  mill  wdl  use  the  pronct  of  from  500  to  boo- 
acres  yearly.)  The  grade  of  fiber  is  coarse;  the  climate  is  not 
suited  to  the  finer  grades,  such  as  we  can  raise,  but  they  find  the 
crop  quite  profitable.  They  have  been  able  to  pay  $1.50  a day  for 
ordinary  field  labor,  and  50  cts.  a day  for  children.  And  right  here 
it  will  be  well  to  note  the  difference  between  the  labor  required  for 
fiax  and  for  sugar  beets.  The  flax  crop  is  of  quick  growth,  requir- 
ing only  from  3 to  3^  months,— can  be  planted  early  in  the  spring 
( in  ordinary  seasons  by  the  first  of  April ) and  harvested  early 
in  July.  This  is  a season  when  it  is  a delight  to  be  out  of  doors 
and  at  work  in  the  fields,  before  the  strong  heat  of  summer. 
Beet  fields  require  much  longer  attention,  up  to  the  fall  months 
( if  I am  rightly  informed).  ‘ In  connection  with  the  flax  indus- 
try many  otliers  spring  into  existence.  The  oil  of  the  seed, 
while  not  equal  to  the  product  of  flax,  grown  exclusively  for  the 
oil,  can  be  made  to  pa}"  ; and  oibcake  will  build  up  the  dair\' 
interest.  Refuse  and  waste  from  the  mills  can  be  utilized  in  a 
tub,  pail  and  flower  pot  factory.  Nor  is  this  all  : paper  mills 
can  utilize  the  waste. 

At  the  present  time  experiments  are  being  made  in  the  line 
of  fruit  jars,  that  an  inventive  genius  has  already  suggested, 
asserting  that  paper  cans  will  supplant  tin.  the  latter  being 
unfit  for  the  preservation  of  acid  fruits.  Glass,  on  account  of 
its  fragile  nature,  is  seldom  used  by  canners.  But,  note  this, 
if  the  refuse  flax  can  be  utilized  for  cans,  onr  fruit  industry  will 
receive  an  impetus.  I assert  what  is  known,  that  the  refu.se  of 
beets  will  not  pay  for  the  hauling  from  the  mill  ; it  would 
recjUire  too  much  time. 

The  field  lal)or  recpiired.  will  be  equal  to  that  demanded  for 
flax,  Imt.  when  the  crop  is  harvested,  that  labor  will  have  no 
employment  until  the  following  .sea.son.  A sugar  mill  requires 
but  few  men,  but  the  linen  niill  will  require  20  operatives  to 
every  farmer  growing  flax.  This  industry  when  established, 
would  give  profitable  employment  for  our  labor,  and  jwovide  a 
home  market  for  our  farmers. 

In  what  I have  said  about  the  flax  industry,  I do  not  wish 
to  be  understood  that  it  will  conflict  with  the  wool  industry. 
Wool  has  its  j)lace — and  a large  ])laoe — in  the  utilities  of  life. 
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which  no  other  product  can  displace.  Both  can  be  made  to 
flourish  among  our  industries  and  increase  the  material  wealth 
of  our  state.  Both  have  uses  which  neither  can  supply  alone, 
and  therefore  both  may,  and  ought  to,  become  leading  industries 
in  our  state. 

HISTORY  OF  THE  PLANT. 

The  flax  plant  is  known  botanically  by  the  name  of  Lmiun 
usitatisshnum.  From  the  word  Linum  comes  our  English  words 
lint,  linen  and  linseed.  The  specific  name  signifies  great  useful- 
ness from  the  fact  that  the  plant  supplied  human  beings  with 
many  useful  articles  of  clothing.  The  use  of  flax  fiber  is  ancient, 
indicated  by  the  records  found  in  sacred  writings,  and  by  the 
linen  wrapped  about  the  Egyptian  mummies.  There  are  several 
wild  species  of  the  plant  as  well  as  domesticated  varieties. 

KIND  OF  SEED. 

Regarding  the  varieties  recommended  for  fiber  the  following 
remarks  are  taken  from  the  Department  report.  Bulletin  No.  27. 

“ Mr.  J.  R.  Proctor,  of  Kentucky,  writing  upon  this  subject 
many  years  ago,  advocated  the  white  bloSvSom  Dutch  as  the  best 
seed  for  American  flax  growers.  Mr.  Eugene  Bosse.  a practical 
flax  grower,  states  that  his  preference,  based  upon  several  years’ 
experience,  is  for  (i)  ‘ Riga  seed,  once  sown  in  Belgium  ’^that 
is  to  say,  imported  seed  grown  on  Belgian  soil  from  seed  procured 
in  Riga  ; ( 2 ) seed  imported  direct  from  Riga,  but  it  must  be 
Riga  and  not  Finland  seed  ; (3  ) Dutch  ( Rotterdam)  seed,  and 
(4)  American  seed,  which  he  reports  “ as  good  as  Nos.  2 and  3 
when  well  cultivated,  though  it  will  not  stand  the  drought  as 
well.”  Mr  Bosse  states  that  No.  i will  produce  about  8 bushels 
of  seed  to  the  acre  ; No.  2,  10  bushels,  and  No.  3 between  8 and 
10  bushels.” 

Experiments  will  be  conducted  during  the  present  year  to 
determine  the  best  varieties  for  this  locality.  Until  experiments 
demonstrate  otherwise  the  foregoing  remarks  are  fully  indorsed. 
The  value  of  the  fiber  produced  is  very  largely  governed  by  the 
kind  and  quality  of  the  .seed,  hence  much  stress  must  be  placed 
upon  getting  the  seed  from  reliable  sources.  It  will  be  safest 
probably,  to  use  imported  seed  in  the  out-.set  ; but  we  may  be 
able  to  produce  .seed  from  the  imported  samples  that  will  equal, 
and  possibly  surpass  the  foreign  .seed.  Three  varieties  were 
grown  in  1892  for  the  Department  of  Agriculture.  They  were 
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the  Pure  Riga  or  Russian,  White  Blossom  Dutch,,  and  a variety 
called  the  Belgian.  This  last  variety  is  produced  from  Riga  seed 
grown  on  Belgian  soil.  The  Pure  Riga  gave  the  best  results  in 
these  experiments.- 

Fiber  can  be  successful I3’  grown  only  from  seed  which  is 
adapted  to  the  production  of  fiber.  There  is  something  in  the 
habit  of  the  plant,  if  we  may  use  that  term.  The  following 
statement  is  taken  from  the  Department  report. 

. “ Imported  seed  gives  the  best  results,  but  if  this  cannot  be 
obtained,  seed  must  be  sown  that  has  been  produced  from  plants 
grcywn  for  their  fiber,  also  from  selected  seed.’^ 

Whatever  the  source  of  seed  great  care  must  be  taken  in 
securing  clean  seed.  Weed  seeds  would  render  the  flax  seed 
worthless.  The  supply  must.be  fresh  for  old  seed  loses  its  vitality. 
Seed  should  be  carefully  tested  before  using  so  that  the  exact  per 
cent  of  germination  may  be  known.  If  only  60  per  cent  of  the 
seed  will  grow 'then,  evidently,  more  of  it  must  be  sown  per  acre. 
The  higher  the  per  cent  of  germination  the  better.  Seed  that, 
under  favorable  conditions,  will  germinate  only  50  to  75  per  cent 
would  not  be  desirable. 

Some  apprehension  has  been  expressed  as  to  the  danger  of 
iiiioorting  weeds  with  the  flax  seed  : but  with  proper  precautions 
in  procuring  seed  from  reliable  sources  this  danger  will  be  largely 
ol)viated. 

SOIL. 

A retentive  soil  is  best  adapted  to  the  growing  of  flax, 
(^ther  physical  and  chemical  properties  being  favorable.  Soils 
that  will  produce  good  crops  of  grain  are  usually  good  flax 
lands.  The  state  of  cultivation  is  more  essential,  however,  in 
growing  the  flax  plant  than  in  grcuving  a grain  crop.  The  flax 
plant  makes  its  growth  very  quickly,  and  during  a time  when 
there  is  no  rain  or  frost  to  assist  in  pulverizing  the  soil,  thereby 
rendering  available  the  inert  plant  food.  Wheat  sown  on  a 
comparatively  cloddy  .soil  will  often  make  a good  growth  ; for, 
during  the  long  period  of  growth,  the  clods  are  broken  up  and 
washed  down  by  the  elements. 

The  compo.sition  of  the  be.st  flax  soil,  as  given  by  the  chem- 
ist of  the  Minnesota  Kx])eriment  Station,  in  Bulletin  No.  47,  is 
as  follows  : “ The  best  flax  .soils  are  those  that  contain  25  per 

cent  of  medium  sand,  20  to  25  per  cent  of  fine  and  very  fine 
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sand,  35  to  40  per  cent  of  silt  and  12  per  cent  of  clay.  A soil 
of  this  kind,  known  as  a loam  soil,  is  put  together  in  such  a wa}' 
so  as  not  to  offer  too  great  a resistance  to  the  development  o 
flax  roots,  and  at  the  same  time  the  soil  is  capable  of  holding 
and  supplying  the  proper  amount  of  water  for  the  growing 
crop.”  The  same  report  states  that  “ flax  .soils  should  be  well 
supplied  with  humus  (decayed  animal  or  vegetable  matter).  The 
best  flax  soils  which  have  been  analyzed  usually  show  0.2  of  one 
per  cent  or  more  of  nitrogen.  This  nitrogen  must  be  in  the 
most  available  forms,  otherwise  the  flax  crop  will  be  unable  to 
obtain  its  necessary  supply.” 

Flax  will  not  do  well  on  lands  where  water  stands  within  a 
few  inches  of  the  surface.  The  low  white  lands  of  the  Wiliam- 
ette  valley  will  hardl}^  be  expected  to  produce  a profitable 
3ueld  of  flax  until  they  are  improved  by  tile  drainage  and 
careful  cultivation. 

It  is  safe  to  say  that  the  best  grain  lands  of  the  Willamette 
valley  are  well  adapted  to  the  growing  of  flax.  The  best 
evidence  we  have  of  this  is  in  the  fact  that  flax  has  been  success- 
fully grown  on  such  soils.  We  learn  from  a report  recentl}^ 
received  that  a field  of  flax,  grown  in  Polk  county  the  past  season, 
made  a remarkable  growth.  The  report  states  that  much  of  it 
was  as  high  as  a man’s  shoulders.  This  does  not  necessarily 
mean  that  this  rank  growth  is  desirable  for  fiber  production,  but 
it  signifies  that,  that  soil  possessed  the  necessary  conditions  to 
produce  a healthy  growth,  and  from  the  descriptions  given,  we  are 
well  aware  that  there  are  vast  areas  of  equally  good  soil  in  the 
valley.  Mr.  Charles  Miller,  of  Jefferson,  Oregon,  who  has  had 
more  experience  than  any  other  man  in  Oregon  in  growing  flax 
for  fiber,  says,  “ that  any  of  the  soil  of  the  valley  which  will 
produce  good  crops  of  grain  will  produce  abundant  crops  of  flax, 
provided  the  soil  is  properly  prepared  before  the  seed  is  sown.” 

Preparation  of  Soil. 

All  authorities  on  the  subject  of  flax  ^culture  agree,  that 
good  culture  is  indispensable  if  success  is  to  crown  the  efforts  of 
the  grower.  As  to  the  proper  methods  of  cultivation,  to  produce 
the  desired  end,  there  is  a difference  of  opinion  largely  due  to 
the  local  conditions  which  surround  the  undertaking.  One  thing 
may  be  .said  however,  that  there  is  nothing  connected  with  the 
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^rowing  of  flax  which  the  ordinarv  fanner  cannot  understand, 
and  carry  on  successfully.  A few  general  observations  will  be 
made,  and  the  details  will  be  left  to  the  intelligence  of  those  who 
undertake  the  work. 

When  the  fact  that  the  flax  plant  reaches  maturity  in  6o  to  • 
loo  da^’S,  and  must  take  its  supply  of  food  from  the  soil  in  a 
inuch  less  time,  is  considered,  the  matter  of  thorough  prepara- 
tion' of  the  soil  has  more  significance.  Prof.  Snyder  of  Minnesota, 
found  by  experiment,  that  75  to  90  per  cent  of  the  principal 
elements  of  plant  food  were  taken  from  the  soil  during  the  first 
45  to  50  days.  The  flax  plant  is  not  a strong  rooted  plant.  It 
does  not  send  out  a large  number  of  feeders  compared  with 
other  plants.  The  root  is  the  counterpart  of  the  stem,  hence  it 
is  straight  and  long  .sending  out  few  branches. 

Soil  intended  for  flax  growing  .should  be  plowed  as  deep  as 
possible  in  fall  or  winter,  and  cross  plowed  again  in  the  spring 
to  a depth  of  5 or  6 inches.  If  possible  subsoiling  should  be 
practiced,  for  by  this  means  better  drainage  will  be  secured,  and 
a deeper  soil  will  be  provided  for  the  flax  roots.  In  case  the 
plowing  is  delayed  until  spring  it  should  be  done  as  early  as 
possible.  If  the  work  is  performed  late  in  the  sea.son  there. is 
danger  of  the  soil  getting  too  dry  to  break  up  loose  and  friable. 

The  ground  should  be  permitted  to  lie  idle  long  enough  to 
allow  the  weeds  to  start  before  the  final  fitting  for  the  seed.  In 
this  way  a large  portion  of  the  weed  seeds  will  germinate,  and 
can  be  destroyed  before  the  flax  seed  is  .sown.  Weeds  must  not 
be  permitted  in  the  flax  field.  It  is  a common  practice  in  flax 
growing  districts  to  hand  pull  the  weeds  which  appear  in  the 
flax  fields.  In  the  Northwest  this  must  be  avoided  as  far  as 
possible  on  account  of  the  higher  wages  which  must  be  paid 
for  labor. 

The  surface  of  the  soil  should  be  thoroughly  pulverized 
before  seeding.  There  are  many  useful  harrows  which  can  be 
used  to  bring  the  clods  to  the  surface  where  they  can  be  crushed 
with  a clod-masher.  If  the  soil  is  worked  at  the  proper  stage 
there  will  be  few  clods  with  which  to  contend.  We  find  the 
spring-tooth  harrow  a very  u.seful  implement  in  bringing  the 
clods  to  the  surface. 

Rolling  the  ground  is  often  practiced  after  the  flax  .seed  is 
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aboul;  to  germinate.  This  will  not  do,  however,  if  there  is 
likely  to  be  enough  rain  to  pack  the  ground,  and  form  a crust 
over  the  surface.  It  is  only  safe  to  roll  late  in  the  season,  after 
the  time  is  past  when  heavy  rains  might  occur. 

The  conditions  which  prevail  here  are  very  favorable  to  a 
thorough  preparation  of  the  soil.  The  mild  winter  affords  an 
opportunity  to  plow,  and  the  early  springs  are  favorable  to 
cleaning,  and  preparing  the  surface  of  the  soil  for  the  seed. 

ROTATION  OF  CROPS. 

In  growing  flax  the  same  facts  will  hold  true  regarding  the 
advantages  of  a rotation  of  crops,  as  in  growing  any  other  crop, 
and  in  a more  intensified  way.  Good  fiber  cannot  well  be  pro- 
duced from  flax  grown  year  after  year  on  the  same  soil.  As 
stated  elsewhere  in  this  report  flax  fiber  is  a delicate  vegetable 
organism  which  can  only  be  produced  in  its  perfection  by  careful 
cultivation  and  attention.  The  plant  is  a delicate  feeder,  and  must 
have  its  food  ready  prepared,  as  it  were,  and  to  do  this  in  an 
economical  way,  rotation  of  crops  must  be  considered.  In  European 
countries  where  flax  is  grown  on  the  same  soil  for  any  length  of 
time  the  supply  of  food  is  maintained  by  applying  commercial 
fertilizers.  This  is  expensive  and  of  doubtful  practical  benefit 
under  the  conditions  which  exist  in  this  western  country. 

In  a majority  of  the  flax  growing  districts  of  Europe  flax  is 
returned  to  the  same  soil  after  intervals  of  five  to  nine  years,  and 
in  some  cases  fifteen  to  eighteen  years  elapse  before  flax  is  again 
grown  on  the  same  soil. 

The  following  systems  of  rotation  are  taken  from  the  Agri- 
cultural Department  Report  on  flax  culture  for  fiber.  They  repre- 
sent those  crops  which  are  actuallv  grown  in  flax  districts. 


I 

2 

3 

4 

5 

Potatoes  1 

Clover 

Oats 

Root  crops 

! Barley 

Wheat  1 

Pasture 

Turnips 

Barley 

! Clover  and 

Clover 

Oats 

Wheat 

Clover 

i grass 

Pasture 

Potatoes 

Clover 

Grass 

Grazing 

Oats 

! Wheat 

Oats 

Wheat 

Wheat 

Flax 

i Flax 

1 

Potatoes 

Flax 

Flax,  half  ' 
field  1 

Flax,  half 
field 

Clover  is  undoubtedly  a very  essential  crop  in  the  rotation. 
Some  flax  growers  claim  that  it  should  precede  the  flax  with  no 
intervening  crop  ; but  from  a majority  of  reports  on  the  subject 
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we  find  that  the  clover  crop  occupies  a midwa}'  place  in  the  rotation. 

The  following  rotation  is  presented  by  the  writer  as  one 
which  is  believed  to  be  best  adapted  to  this  locality: — (i)  Wheat, 
(2)  Oats  and  Barley,  (3)  Clover  and  Grasses,  (4)  Clover  and 
Grasses,  (5)  Corn  and  Potatoes,  (6)  Flax. 

The  object  of  the  cultivated  crops  in  the  rotation  is  to  clean 
the  ground  of  weeds.  And  b^^  placing  such  crops  just  preceding 
the  flax  this  object  will  be  better  obtained  than  when  they  occur 
earlier  in  the  course. 

The  wild  oat  is  one  of  the  worst  weeds  with  which  the  flax 
grower  will  have  to  contend.  This  will  gradually  disappear, 
however,  under  a uniform  S3;stem  of  rotation,  as  we  have  proven  by 
such  a system  on  the  Experiment  Station  farm. 

Barley  is  a very  good  crop  with  which  to  seed  to  clover 
and  grasses,  if  the  seeding  is  done  in  the  spring.  And  if  the  seeding 
is  done  in  earty  fall,  as  we  believe  it  can  be  successfulty,  then  the 
oat  and  barley  stubble  will  offer  a good  seed-bed  for  the  grass 
seed.  The  stubble  will  act  as  a mulch  for  the  clover  and  grass 
seed,  and  a good  crop  of  hay  may  be  harvested  the  following 
season. 

This  rotation  would  not  necessarily  cover  the  whole  farm,  for 
only  a small  area  of  flax  can  well  be  cared  for  b}^  any  individual. 
In  fact  the  rotation  of  crops  implies  that  the  farm  will  be  divided 
into  small  tracts  or  fields,  which  will  in  time  be  occupied  by  the 
various  crops,  provided  the  soil  is  adapted  to  the  growing  of  the 
crops  which  are  in  the  list. 

In  follovdng  potatoes  and  corn,  or  other  hoed  crops,  with  flax 
the  old  clover  sod  turned  back  to  the  surface  will  make  a good 
seed-bed  for  the  flax.  As  stated  elsewhere  in  this  Bulletin,  it  is 
necessary"  to  have  a good,  rich  surface  soil  for  flax.  A large  por- 
tion of  the  nitrogen  stored  up  in  the  soil  will,  by  this  plan,  be  near 
the  surface. 

If  the  growing  of  flax  will  induce  the  farmers  of  Oregon,  to 
adopt  a system  of  rotation  of  crops,  which  will  do  away  with  the 
naked  summer  fallow,  there  will  be  a great  saving  of  the  fertility 
of  the  soil.  A long  stride  will  be  taken  toward  successful  farm- 
ing. The  farmer  says  his  land  needs  resting,  when  there  is  no 
such  thing  in  nature,  and  especialty  during  the  growing  season. 
Nature  knows  no  rest.  As  soon  as  the  farmer  leaves  the  field 
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free  from  a crop,  nature  attempts  to  cover  the  ground  with  weeds 
and  wild  plants.  Then  there  are  unseen,  but  none  the  less  potent, 
forces  which  are  being  exerted  in  the  soil  during  the  growing 
season.  The  soil  is  teeming  with  micro-organisms  which  are 
exerting  a wonderful  force  in  transforming  the  crude  material  of 
the  soil  into  plant  food.  This  matter  of  rotation  of  crops,  with  a 
view  of  doing  away  with  the  naked  summer  fallow,  is  a question 
which  should  demand  the  earnest  thought  of  every  tiller  of  the 
soil.  He  who  does  this,  and  thereby  conserves  the  fertility  of  the 
soil,  can  confidently  look  forward  to  the  time  when  coming  gener- 
ations will  rise  up  and  call  him  blessed. 

MANURING  FLAX. 

Manure  which  is  intended  to  benefit  the  flax  crop  should  be 
applied  to  the  crop  preceding  the  flax,  unless  some  commercial 
fertilizer  is  used,  and  in  this  case  the  manure  should  be  thoroughly 
incorporated  with  the  soil  before  the  flax  seed  is  sown.  Commer- 
cial fertilizers  are  quite  extensively  used  in  the  flax  districts  of 
the  Old  World  ; but  the  farms  of  Oregon  are  not  in  such  a state 
of  exhaustion  as  many  of  these  older  lands.  Green  manuring, 
and  the  plowing  in  of  clover  stubble,  will  be  the  most  economical 
method  of  keeping  up  the  fertility  of  flax  land.  If  barnyard 
manure  is  used  at  all,  it  should  be  well  rotted.  The  following 
extract  is  taken  from  Farmers’  Bulletin  No.  27  of  the  Department 
of  Agriculture : 

“ Regarding  the  use  of  stable  manure,  it  should  be  stated  that 
well-rotted  (composted)  manure  is  preferable  to  the  coarse  barn- 
yard manures,  which  are  liable  to  make  rank  growth  at  the 
expense  of  fiber.  Another  reason  for  using  well-rotted  manures 
is  to  avoid  fouling  the  crops  with  weeds,  as  the  coarse  manures 
are  liable  to  be  filled  with  the  seeds  of  weeds  which  germinate 
and  grow  with  the  flax.”  • 

We  are  satisfied  that  successful  crops  of  flax  can  be  produced 
on  the  best  grain  lands  of  the  Willamette  valley,  without  the  aid 
of  artificial  fertilizers. 

EXHAUSTION  OF  SOIL. 

It  is  a common  belief  that  flax  is  a wonderfully  exhaustive 
crop  ; but  from  recent  investigations  we  are  led  to  abandon  some 
of  the  extravagant  ideas  which  we  once  possessed  regarding  this 
matter.  In  a recent  bulletin,  No.  47  from  the  Minnesota  Station, 
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"•ivilig  the  fesiilts  of  Prof.  Sn^'der^s  investigations,  is  found  the 
tallowing  statement : 

“ Phax  belongs  to  the  dainty  or  weak  feeding  crops.  It  does 
not  take  a great  deal  of  fertilitv"  from  the  soil,  but  the  small, 
amount  which  it  does  take  must  be  in  the  very  best  and  most 
available  forms.  Mangels  on  the  other  hand  belong  to  the  gross 
feeding  farm  crops,  ^langels,  and  in  fact  nearly  all  farm  crops, 
are  capable  of  taking  their  food  in  cruder  forms,  and  with  far  less 
difficulta'  than  flax.  A hea^w  crop  of  mangels  will  remove  five 
times  more  potash,  twice  as  much  phosphoric  acid  and  nearly  one 
and  a half  times  more  nitrogen  than  a crop  of  flax. 

“ A corn  crop  removes  a half  more  nitrogen,  twice  as  much 
|X)tash,  and  about  the  same  amount  of  phosphoric  acid,  while  a 
good  oat  crop  removes  practically  the  same  amount  of  nitrogen 
and  phosphoric  acid  and  about  three  quarters  more  potash  than 
the  flax  crop.  Compared  with  wheat,  flax  removes  less  phosphoric 
acid  and  potash  per  acre,  and  about  a half  more  nitrogen.  Po- 
tatoes remove  about  the  some  amount  of  phosphoric  acid,  about 
one-third  le.ss  nitrogen,  and  nearly  three  times  more  potash  per 
acre  than  an  average  crop  of  flax.”  It  is  further  stated,  “that 
in  flax  growing  the  heaviest  draft  falls  upon  the  nitrogen,  but 
when  clover  is  grown  this  loss  of  nitrogen  is  not  a .serious  matter, 
because  one  fair  crop  of  clover  will  more  than  return  all  the  nitro- 
gen removed  in  two  crops  of  flax.” 

From  all  the  sources  of  information  at  our  command  it  is  safe 
to  conclude  that  the  flax  crop  has  been  charged  with  a greater 
power  of  exhausting  the  soil  than  it  really  possesses.  On  the  other 
hand,  on  account  of  its  delicate  feeding  propensities,  it  should  not 
be  compelled  to  .search  for  its  food  where  only  a scanty  supply 
is  found. 


AMOUNT  OF  SEED  TO  THE  ACRE. 

The  amount  of  .seed  sown  to  the  acre  will  depend  somewhat 
on  the  germinating  (qualities  of  the  seed,  and  the  condition  of  the 
soil.  The  stronger  the  .soil  the  more  seed  will  be  required.  A 
recent  report  received  from  Belfast,  Ireland,  states  that  bushels 
of  .seed,  95  per  cent  growing,  will  .seed  an  English  acre  well, 
where.is  2 bushels,  germinating  only  70  to  75  per  cent,  will 
scarcely  be  enough.  If  the  .seeding  is  too  thin  the  plants  will 
branch,  making  them  unfit  for  fil)er.  As  little  branching  as  pos- 
sible is  necessary  for  the  production  of  fiber.  A straight  slender 
stem  18  to  30  inches  high,  with  a l)all  of  seed  at  the  top,  is  an 
ideal  stalk  for  fil>er.  When  fla.x  is  grown  for  seed  alone,  ^ 


of  a bushel  of  seed  per  acre  is  sufficient. 

In  our  experiments  in  1892,  in  growing  flax  for  fiber,  2 bush- 
els of  seed  per  acre  were  sown.  The  results  were  very  satisfactory, 
and  are  mentioned  in  the  first  pages  of  this  Bulletin.  The  straw 
was  a little  coarse  which  condition  would  have  been  obviated  by 
sowing  more  seed. 

From  the  latest  information  at  our  command  we  would  con- 
clude, that  not  less  than  two  bushels  per  acre  should  be  sown, 
and  we  are  inclined  to  think  that  on  the  best  grain  lands  of  the 
Willamette  valley,  2)4  bushels  will  give  better  results  than  less. 

Experiments  will  be  carried  on  at  the  Station  this  season  in 
growing  flax  from  various  amounts  of  seed  per  acre. 

MANNER  OF  SOWING. 

Broad-cast  seeding  is  generally  recommended.  This  may  be 
done  by  hand  or  by  using  some  kind  of  broad-cast  seeder.  The 
Thompson  wheel-barrow  seeder  was  used  at  the  Station  in 
1892.  The  seed  is  usually  sown  by  hand  in  the  flax  districts  of 
Europe.  Men  go  from  farm  to  farm  sowing  flax  seed  during 
the  planting  season.  In  this  country,  where  considerable  grain  is 
sown  by  hand,  there  would  be  little  difficulty  in  procuring  experts 
for  the  sowing  of  flax. 

It  is  difficult  to  grow  a uniform  sample  of  flax  for  fiber, ‘when 
the  seed  is  sown  in  drills.  Some  of  the  stems  will  branch  more  or 
less  on  the  sides  of  the  drills.  Weeds  will  grow  more  readily 
between  the  drills. 

A light  smoothing  harrow  is  sufficient  to  cover  the  seed ; 
but  if  the  ground  is  not  thoroughly  pulverized  a second  harrow- 
ing may  be  applied.  It  is  better,  however,  to  fit  the  ground  before 
seeding.  This  may  be  followed  by  the  roller,  if  the  season  is  well 
advanced  so  there  will  be  no  danger  of  heavy  rain  storms.  The 
roller  firms  the  earth  about  the  seed,  and  thus  hastens  its  germina- 
tion. It  is  important  that  the  plants  should  come  up  as  evenly  as 
possible  ; for,  if  they  do  not  the  crop  will  make  an  uneven  growth , 
and  thus  the  plants  will  not  all  mature  at  the  same  time. 

TIME  TO  SOW. 

The  conditions  of  the  season  will  largely  govern  the  time  of 
sowing.  In  the  experiments  of  1892,  the  seed  was  sown  May  i8th. 
This  is  about  the  time  to  plant  corn  in  this  locality.  When  the 
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groiilid  IS  warm  enough  to  germmate  corn  qmckl}^  flax  s'eed  wiH 
germinate,  and  the  young  plants  will  make  a rapid  growth.  Care 
mus-t  be  taken  in  not  sowing  too  late,  and  }’et  late  enough  to 
enable  the  farmer  to  thoroughly  prepare  the  ground.  It  is-  better 
to  wait  a little  later  than  to  sow  the  seed  on  poorly  prepared 
ground.  By  properly  preparing  the  ground  more  moisture  will 
be  saved  for  the  use  of  the  plants  than  if  the  ground  is  left  in  a 
clodd}"  condition.  Seed  sown  in  this  climate  on  well  prepared 
ground  will  reach  maturit}",  making  a good  growth,  without  any 
rain-fall.  This  has  been  demonstrated  by  actual  experiments. 
The  moisture  in  the  air  will  furnish  a large  supph"  to  the  growing 
plant,  if  the  soil  is  in  a condition  so  that  it  can  be  penetrated  by 
the  air.  Under  average  climatic  conditions  we  do  not  believe 
that  it  is  safe  to  sow  flax  seed,  throughout  the  Williamette  valle^^ 
before  the  first  of  May. 

HARVESTING  THE  CROP. 

Flax  should  be  pulled  when  the  lower  leaves  turn  yellow 
and  the  lower  part  of  the  stem  begins  to  turn.  Much  valuable 
flax  is  mined  by  letting  it  get  too  ripe.  The  yield  of  seed  will 
not  be  quite  so  large,  but  the  increase  in  value  of  fiber  product, 
will  more  than  make  up  for  this  loss. 

There  are  machines  for  pulling  flax,  but  the  writer  is  not 
familiar  with  the  results  thus  far  attained.  Some  good  authorities 
claim  that  the  machines  are  a success.  This  is  an  important 
consideration  where  labor  is  dear. 

The  following  extract  is  taken  from  Farmers’  Bulletin  No. 
27.  Department  of  Agriculture  ; 

“As  to  the  special  mode  of  harvesting  the  crop,  nearly  ever\* 
experimenter  states  that  the  straw  was  pulled.  This  is  not  the 
usual  practice  of  the  Western  flax  grower,  who  cultivates  for 
seed,  however,  and  it  has  been  urged  that  it  is  absolutely  essential, 
where  the  object  is  to  produce  both  fiber  and  seed,  or,  to  state  it 
more  ])recisely,  when  the  object  is  to  produce  a common  grade  of 
filler  and  at  the  same  time  save  the  seed.  If  the  land  surface  is 
made  very  smooth  so  that  the  knives  of  the  reaper  may  be  set 
low,  cutting  by  machine  (rather  than  pulling)  may  answer. 
.Several  inches  of  the  best  portion  of  the  stem  will  be  lo.st  and  the 
square  ends  of  the  fiber  will  not  work  into  the  “sliver”  as 
smoothly  as  ])ulled  flax  when  the  fiber  is  being  manipulated  in 
the  first  stages  of  manufacture.  A flax-pulling  machine  is  a de- 
sideratum, and  for  the  ]'>ast  two  or  three  years  inventors  have 


attempted  to  work  out  lire  problem.  The  Department  ha.s 
knowledge  of  four  inventions  in  this  direction,  one  of  which,  the 
Tamar  device,  controlled  by  the  Minnesota  Flax  Company,  has 
already  shown  good  results.” 

” After  all  has  been  said,  pulling  is  e.ssential  to  the  produc- 
tion of  fine  fiber.  If  pulled  by  manual  labor,  the  course  is  to 
draw  the  handful  of  straw  out  of  the  ground,  and  by  striking 
the  roots  against  the  boot  the  earth  is  dislodged.  The  straw  is 
then  laid  in  handfuls,  crossing  each  other,  so  as  to  be  readily 
made  into  bundles.  In  Belgium  the  flax  is  pulled  with  great 
care,  the  ends  being  kept  very  even,  and  the  straw  laid  in  hand- 
fuls upon  the  ground,  a line  of  straw  being  first  laid  dowm, 
which  serves  to  bind  these  handfuls  when  a suflicient  quantity 
has  been  pulled  to  tie.  When  put  into  stooks  to  dry,  the  seed 
ends  being  tied  together,  the  bottom  ends  are  opened  out,  giving 
to  the  stook  the  appearance  of  an  A tent.  After  drying  in  the 
stook  the  handfuls  of  straw  are  then  tied  into  small  bunches,  or 
“beets,”  and  piled  something  as  cord  wood  is  piled  in  this  coun- 
try, two  poles  being  first  laid  upon  the  ground  to  prevent  injury 
to  the  bottom  layer  by  dampness,  and  two  poles  driven  at  each 
end  of  the  pile  to  keep  the  “hedges  ” in  form.” 

The  matter  of  handling  the  crop  after  it  is  grown  is  very 
important.  A mistake  in  this  work  will  change  the  outcome,  very 
materially  as  far  as  quality  of  fiber  is  concerned.  The  following 
extracts  are  taken  from  a report  made  by  Mr.  Henry  Wallace 
to  the  Department  of  Agriculture  covering  the  flax  industry  ol 
Ireland  and  Belgium.  While  these  suggestions  may  not  apply 
to  the  industry  here,  and  undoubtedly  many  of  them  will  not, 
they  will  serve  as  “ guide  posts  ” to  those  who  start  out  in  the 
work  in  an  experimental  way. 

“ A flax  crop  in  Ireland  is  grown  mostly  at  an  elevation  of  from  250 
feet  above  down  to  sea  level,  and  the  best  flax  is  grown  at  an  elevation  but 
little  above  the  level  of  the  sea.  The  climate  is  moist,  but  a few  days  at 
most  intervening  between  showers.  The  soil  is  by  no  means  rich  ; in  fact, 
is  much  inferior  to  most  soil  of  the  Northern  and  Western  States.  Few  of 
the  soils  on  which  flax  is  grown  so  successfully  will  grow  red  clover,  except 
as  a rotation  crop,  and  only  at  intervals  of  six  or  seven  years.  It  is,  besides, 
polluted  with  weeds  to  an  extent  that  an  American  can  scarcely  comprehend, 
the  weeds  being  mostly  deep-rooted,  and  growing  from  detached  pieces, 
which  the  moistness  of  the  climate  prevents  being  killed  by  cultivation  by 
any  kind  of  machine.  The  only  known  method  of  destroying  these  weeds 
is  by  careful  hand  pulling.  Given  a soil  somewhat  clayey  and  retentive  of 
moisture,  the  absence  of  winter  freezing  and  a moist  climate,  with  frequent 
showers  during  the  growing  .season,  and  we  have  the  conditions  which  the 
flax  grower  must  meet  by  the  method  of  culture  described  below. 

“ In  Ireland  the  seed  of  flax  is  rarely  or  never  saved,  and  hence  all  the 
seed  sown  is  imported  from  Riga,  Russia,  or  from  Holland,  generally  from 
Rotterdam.  We  find  many  farmers  sowing  Riga  seed,  while  preference  is 
generally  given  to  the  product  of  Riga  seed  sown  one  or  two  years  in  Hoi- 
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land.  This  is  called  Dutch  seed.  By  personal  inquiry  in  Holland  we  find 
that  the  seed  sown  there  is  constantly  renewed  from  Riga,  few  farmers  ven- 
turing to  sow  their  own  seed  longer  than  one  year,  so  that  Riga  may  be 
regarded  as  the  source  , of  all  the  seed  sown  in  the  linen-producing  courtries, 

“ As  the  object  in  Ireland  is  to  produce  fiber  and  not  seed,  flax  is  sown 
very  thickly,  averaging  about  2 bushels  per  statute  acre.  By  this  thick 
sowing,  the  plant  is  pushed  upward  in  a straight  stem,  with  but  one  or  two 
top  branches,  and  attains  a height  of  from  3 feet  to  3 feet  9 inches.  As  the 
branch  scutches  off  into  tow  and  the  universal  practice  of  pulling  the  fray- 
ing off  of  the  root  end,  this  gives  a length  and  staple  of  from  27  to  36 
inches,  an  exceedingly  important  consideration  in  producing  valuable  fiber. 
To  what  extent  the  practice  of  sowing  flax  thinly  to  produce  a seed  crop 
tends  to  develop  and  transmit  by  the  law  of  heredity  the  habit  of  low 
branching  we  have  been  unable  to  determine,  as  no  flax  is  grown  for  seed 
in  Ireland.  In  Holland  it  is  grown  for  both  seed  and  fiber,  while  it 
is  grown  mostly  for  seed  in  Russia,  and  it  would  therefore  seem  that  the 
tendency  to  branch  is  governed  by  the  same  law  that  prevails  among  trees, 
thin  planting  developing  a tendency  to  branch  while  thick  planting  com- 
pels an  upright  growth.  Our  observation  among  the  flax  growers  of 
Belgium  and  Holland  shows  that  when  the  climate  and  conditions  are 
favorable  it  is  possible  to  secure  a moderate  crop  of  fairl}^  good  seed,  and  at 
the  same  time  a crop  of  good  fiber.  The  finest  fiber  in  the  world  is  grown 
in  Belgium,  where  the  seed  is  also  saved,  although  it  must  be  stated  that  the 
seed  grown  in  Belgium  is  quite  inferior  in  quality,  everything  being  sacri- 
ficed to  the  production  of  the  choicest  fiber, 

“ From  observations  continued  over  two  months  during  the  growing 
period,  we  are  inclined  to  the  belief  that  the  most  important  of  all  the  oper- 
ations connected  with  flax  growing  is  that  of  seeding.  Weeds  are  especially 
pernicious  to  flax  ; they  not  only  occupy  space  that  should  be  occupied  by 
the  plant,  but  they  interfere  very  seriously  with  pulling,  causing  more  or 
less  loss  of  staple  in  separating  the  flax  from  the  weeds,  and,  we  have  reason 
to  believe, not  merely  exhausting  the  fertility  of  the  soil,  but  absolutely 
poison  it. 

* * * * either  Ireland,-  Holland  or  Belgium  a 

single  good  flax  crop  where  weeding  had  been  neglected,  nor  did  we  see  a 
poor  one  where  the  flax  had  been  kept  scrupulously  clean  and  free  from 
weeds.  In  growing  flax,  America  will  for  many  years  have  a great  advan- 
tage over  these  countries  in  this,  that  the  weeds  that  trouble  the  Western 
farmer  are  mo.stly  annuals,  which  can  be  destroyed  for  the  most  part  in  a 
dry,  hot  climate  by  cultivation  of  the  ground  previous  to  sowing,  while  the 
soils  of  the  Old  \Vorld  are  polluted  with  many  varieties  of  weeds  which 
cannot  be  killed  by  a brief  exposure  to  the  low  temperature  of  these  climates.  ’ ’ 

Mr.  Wallace’s  report  contains  the  following  remarks  on  flax 
growing  in  Belgium: 

“The  soil  and  the  general  principles  of  this  district  bear  a striking 
resemblance  to  the  prairie  States  of  the  West.  The  whole  region  is  under 
the  most  complete  and  thorough  system  of  cultivation,  fences  being  used 
only  to  inclose  permanent  pastures  and  the  tillable  land  being  under  a most 
complete  system  of  rotation.  Belgian  soil  gives  an  opportunity,  for  a more 
vaided  rotation  than  in  Ireland,  growing,  as  it  does,  wheat,  rye,  oats,  barley, 
sugar  beets,  clover,  chickory,  turnips,  rape,  and  smaller  crops.  The  prin- 
ciples followed  in  adopting  a rotation  for  any  jjarticular  farm  are  the  same 
as  those  adopted  by  the  Irish  farmer,  few  farmers  caring  to  sow  flax  on  the 
.same  land  oftener  than  once  in  eight  years,  and  the  greatest  success  being 
obtained  when  the  crop  is  not  more  frequent  than  once  in  from  fifteen  to 
twenty  years.  The  following  is  one  of  the  favorite  rotations  : wheat,  barley, 
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IKTERNATIONAL  EXHIBITION. 

PHILADELPHIA.  1876. 


The  United  States  Centennial  Commission  has  examined  the  report  of  the  Judges,  and  accepted  the 
feHowing  reasons,  and  decreed  an  award  in  conformity  therewith. 
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The  undersigned,  hav'mg  jffe  product  herein  desenbed.  respectfully  recommentj^ the  .same  to  the 

United  States  Centennial  Commission  for  Award,  for  th_e  following  reasons,  viz; 
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potatoes  (with  manure'),  wheat,  clover,  suj^ar  beets,  chickory,  flax,  in  which 
rotation  the  flax  comes  but  once  in  eight  years.  Others  bring  in  flax  after' 
mangolds  or  sugar  beets.  Belgian  farmers  adopt  practically  the  same  pol- 
icy adopted  by  the  Irish  farmer  in  regard  to  manure.  They  avoid  the  ap- 
plication of  coarse  rank  manures,  which  would  produce  an  uneven  fiber, 
preferring  land  that  has  been  kept  in  a higher  state  of  fertility  and  not 
exhausted  by  previous  crops,  and  when  manure  is  applied  it  is  done  a 
month  or  more  previous  to  sowing,  in  the  shape  of  colza  cake  or  liquid 
manure,  which  can  be  applied  evenly  and  with  due  regard  to  each  portion 
of  the  field. 

“No  pains  are  spared  in  the  preparation  of  the  soil.  The  Belgian 
farmer  is  practically  a gardener,  who  wa.stes  nothing  and  leaves  no  spot  with 
its  resources  undeveloped ; and  to  this  end  he  uses  whatever  kind  and 
amount  of  labor  is  necessary  to  attain  the  desired  end.  The  greatest  care 
is  used  in  the  selection  of  the  .seed,  adopting  practically  the  same  methods 
as  the  Irish  farmer. 

* * * q'jjg  Qf  seed  sown  is  about  7 bushels  per  hectare  or  2 }4  bush- 
els per  acre.  This  is  heavier  than  the  Irish  practice,  but  the  Belgian  farmer 
corrects  any  excess  by  removing  the  surplus  plants  at  the  first  weeding, 

“The  weeding  is  regarded  as  one  of  the  most  important  operations  of 
the  flax  grower.  When  the  flax  is  about  2 inches  high  it  is. gone  over  by  the 
weeders,  mostly  women,  often  from  ten  to  thirty  in  a field,  their  elbows 
touching  each  other,  who  remove  with  the  greate.st  care  every  weed,  how- 
ever small.  Two  or  three  weeks  afterw’ards  the  operation  is  repeated  and  at 
the  end  of  this  weeding  the  fields  are  absolutely  clean.  The  wages  paid 
weeders  are  from  14  to  25  cents  per  day. 

“ In  this  district  flax  is  grown  for  both  seed  and  fiber,  and  hence  the 
plant  is  allowed  to  maintain  greater  maturity  than  in  Ireland  (where  the 
pulling  commences  when  the  leaves  begin  to  fall  from  the  lower  part  of  the 
stem),  but  is  not  allowed  to  attain  that  degree  of  maturity  that  fits  the  seed 
for  sowing.  Belgian  seed  is  always  a synonym  for  poor  seed. 

“ The  pulling  is  done  with  extreme  care,  the  root  end's  being  kept  even, 
and  the  straw  is  cured  by  stooking  the  handfuls.  After  this  it  is  tied  up  in 
“ beets  ” or  small  bundles  and  then  placed  in  what  are  called  “ hedges  ’’  or 
ricks  of  bundles  with  plenty  of  air  spaces  between,  and  finally  stacked  pre- 
paratory to  retting  in  the  river  Bys,  the  sacred  river  of  the  Belgian  flax 
grower.  * * * * 

“ The  yield  of  fiber  in  Belgium  seldom  exceeds  500  pounds  per  statute 
acre.  This  is  not  greatly  different  from  the  yield  in  Ireland  when  allowance 
is  made  for  the  w’asting  of  fiber  by  the  practice  of  retting  in  running  water. 
In  Holland,  where  both  systems  are  followed,  we  found  that  retting  in  water 
with  the  slightest  possible  current  led  to  a decrease  in  the  quautity  of  fiber 
of  about  15  per  cent,  while  increasing  the  quality  in  about  the  same  ratio.” 

While  it  will  he  impracticable  to  follow  the  methods 
practiced  in  Belgium  in  all  the  details,  the  general  principles  of 
careful,  pains-taking  work  will  apply  here  as  elsewhere.  In  the 
matter  of  applying  machinery,  to  many  of  the  (operations  now 
performed  by  hand  in  the  flax  districts  of  Europe,  the  American 
will  make  long  strides.  The  American  laborer  is  loath  to  use  his 
hands  in  any  occupation  where  mechanical  appliances  can  be 
made  to  perform  the  same  kind  of  work,  and  many  times  in  a 
more  satisfactory  manner.  The  machine  for  pulling  flax  referred 
to  in  another  place  in  this  Bulletin  is  an  American  invention,  and 


24 


from  the  latest  reports  promises  to  become  a complete  success. 
Our  implements  for  cultivating  the  soil  and  destroying  weeds  are 
far  superior  to  those  used  in  the  Old  World.  On  this  account 
there  will  be  less  danger  of  the  product  being  injured  by  weeds. 
We  have  not  the  cheap  labor,  which  it  is  to  be  hoped  we  never  will 
have,  but  the  loss  may  be  made  good  by  other  conditions  equally 
remunerative. 

YIELD  PER  ACRE. 

From  experiments  in  this  state  and  elsewhere  it  is  safe  to 
place  the  yield  of  straw  at  3 to  3-|-  tons  per  acre. 

RETTING. 

Retting  is  the  process  by  which  the  wood}’  portion  of  the 
stalk  is  separated  from  the  fiber.  This  is  done  by  inducing  a 
certain  stage  of  decomposition  or  fermentation.  By  this  means 
the  gum,  which  holds  the  fiber  closely  bound  together  with  the 
woody  portion  of  the  .stalk,  is  dissolved  away  and  the  fiber  will 
.separate  freely  from  the  worthle.ss  portion  of  the  stem. 

Dew  retting  is  frdlowed  most  generally  in  this  country  and 
and  in  Canada ; but  pond  or  river  retting  is  the  most  common 
practice  in  the  European  flax  districts.  While  the  dew  retting 
is  slow  and  in  it  there  is  little  danger  of  over  retting,  the 
majority  of  evidence  is  in  favor  of  ])ond  retting  or  a .still  more 
modern  method,  tank  retting.  By  this  latter  method  the  opera- 
tor may  have  a more  complete  control  of  temperature  and  other 
conditions  of  water,  used  in  the  retting  proce.ss.  Mr.  Dodge  in 
his  reports  on  flax  for  fib^r  sl^ates  that  “ rain,  dew,  sun  and  wind 
influence  the  rind  in  a high  degree,  and  cau.se  a lo.ss  of  weight, 
fineness,  and  strength,  and  the  result  is  a reduced  quality  and 
quantity  of  flax  and  an  increa.sed  quantity  of  lo.ss.  The  lo.ss  of 
weight  from  dew  retting  amounts  to  30  or  40  j)er  cent,  while 
water  retting  causes  a loss  of  20  to  30  per  cent.” 

Soft  water  is  desirable  for  retting  pur])o.ses  It  should  not 
contain  any  considerable  amount  of  lime  or  iron  and  should  be 
free  from  vegetable  matter.  From  ob.servations  made  in  Oregon, 
west  of  the  Ca.scade  mountains,  we  are  led  to  think  that  many 
of  the  mountain  streams,  which  flo,w  into  the  Willamette  river, 
would  furnish  an  excellent  supply  of  water  for  retting  purpo.ses. 
The  water  taken  from  the  Willamette  river  at  this  ])lace  is  com- 
paratively free  from  lime,  and  would  not  be  called  hard  water. 
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The  matter  of  double  retting  is  becoming  a very  important 
consideration  in  flax  countries.  In  a recent  publication  received 
from  Mr.  William  M‘Causland,  Belfast,  Ireland,  this  process  is 
spoken  of  as  follows  ; 

‘ ‘Having  been  informed  by  .several  gentlemen,  conversant  with  Continen- 
tal methods,  that  flax  straw  was  often  .steeped  two  or  three  times  in  order  to 
procure  finer  quality,  in  the  year  1892,  along  with  the  new  flax  of  that  year, 
I resteeped  a few  beets  of  flax  that  had  been  watered  in  the  customary  way 
in  1891.  Having  had  this  small  lot  dried  and  scutched  separately,  I showed 
it  to  several  competent  judges,  and  they  were  astonished  at  its  quality  and 
fineness,  no  Irish  flax  equal  to  it  having  been  seen  for  many  years.  This 
experiment  confirmed  my  opinion  that  Irish  flax,  by  rewatering  could  be 
improved  in  quality,  and  the  extra  trouble  made  to  pay.” 

Undoubtedly  the  practice  is  based  on  sound  principles.  One 
thought  suggested  to  the  writer  by  Dr.  Thornton  is,  that  the  flax 
fibei,  when  the  straw  remains  in  the  water  until  completely  ret- 
ted, is  injured  and  discolored  b}^  decompo.sition  or  fermentation, 
and  by  sunning  and  drying,  the  fiber  is  relieved  from  this  dan- 
ger. When  again  placed  in  the  retting  pools,  the  woody  portion 
of  the  stem  is  attacked  first  by  the  fermentation,  and  is  complete- 
ly broken  up  before  the  fiber  can  be  injured  ; and  in  this  way 
the  fiber  comes  out  of  the  steep  without  any  discoloration  or 
injury  whatever.  It  is  not  our  purpose  to  go  into  the  details  of 
retting  flax  or  any  of  the  operations  which  follow  the  harvesting 
of  the  straw.  We  believe  it  is  the  intention  of  those  who  con- 
template entering  into  the  industry  to  buy  the  straw  direct  from 
the  farmer  as  per  contract.  The  preparation  of  the  straw  for 
fiber  will  be  carried  on  by  the  company  that  purchases  the  straw. 
We  agree  fully  with  Mr.  Dodge  in  this  particular  and  herewith 
give  his  views  as  published  in  Farmers’  Bulletin  No.  27  : 

‘‘While  I have  given  above  full  instructions  for  retting  the  crop,  this 
operation  is  not  strictly  the  work  of  the  farmer,  for  in  this  country  the 
industry  must  be  developed  on  the  lines  of  a practice  that  will  be  essen- 
tially American,  In  this  age  everything  is  reduced  to  specialties  so  far 
as  possible,  cost  of  production  being  reduced  by  cobperation. 

” This  brings  us  to  an  important  consideration  which  may  be  called  one 
of  the  most  urgent  needs  of  the  flax  fiber  industry  in  the  United  States. 
Something  more  is  required  to  set  the  industry  on  its  feet  than  for  a body 
to  undertake  to  grow  the  plant  for  fiber.  There  is  a necessity  for  a class 
of  skilled  workers  who  will  come  between  the  farmer  and  manufacturer  in 
carrying  on  the  operations  of  retting  and  scutching.  It  is  futile  to  expect 
the  farmer  to  ret  and  scutch  his  flax.  It  is  not  done  on  the  farm  in  foreign 
countries,  nor  in  Canada,  .save,  to  a very  limited  extent,  and  it  cannot  be 
done  here.  It  is  done  largely  in  Russia,  and  low-grade  fiber  requiring 
most  careful  sorting  by  the  buyers  is  the  result. 

“As  the  case  stands,  the  farmer  is  hardly  in  position  to  grow  flax,  save 
in  an  experimental  way,  until  he  is  sure  of  a market,  and  the  manufacturer, 
that  is,  the  spinner,  is  not  in  a position  to  make  offers  of  purcha.se  or  to 


26 


name  a price,  because  he  is  not  sure  that  the  farmer  can  grow  flax  of  the 
proper  standard,  or  that  he  can  afford  to  purchase  at  any  price,  for  his  par- 
ticular manufacture,  such  flax  as  the  farmer  ma}’  produce. 

“Does  this  mean  a deadlock  between  grower  and  manufacturer,  an 
insurmountable  obstacle  that  will  doom  forever  the  American  flax  fiber  in- 
dustry ? Not  at  all.  It  simply  means  that  what  isolated  farmers  can  not 
accomplish  alone  must  be  accomplished  by  the  establishment  of  little  local 
industries.  To  borrow  a foreign  term,  the  future  flax  industry  of  the  United 
vStates  must  be  communial  ; that  is  to  sa}-,  capital  must  establish  scutch 
mills  in  localities  where  flax  mav  be  profitably  grown,  farmers  of  the 
neighborhood  agreeing  to  produce  5,  ro,  or  20  acres  of  straw  each,  under 
the  direction,  if  need  be,  of  the  managers  of  the  mills,  the  growth  of  a 
qualit}-  of  .straw  that  will  give  the  proper  standard  of  fiber.  This  relieves 
the  farmers  from  any  responsibility  in  the  matter  further  than  to  produce 
a proper  crop  of  straw.  The  scutch  mills  or  tow  mills  attend  to  the  retting 
and  cleaning  of  the  fiber,  which  in  turn  is  sold  to  the  spinner. 

* * * * The  scutcher  has  a money  interest  in  the  matter  of 

the  production  of  properly  grown  straw  by  the  farmer,  and  is  in  position 
to  aid  him  by  many  hints  and  suggestions.  In  Canada  and  in  Northern 
Michigan  t^in  the  neighborhood  of  Yale,  where  there  are  scutch  mills!  the 
practice  is  to  sell  the  seed  to  the  farmers,  at  the  mills,  at  a fixed  price  per 
bushel,  the  farmers  agreeing  to  sow  a certain  number  of  acres  to  flax,  the 
straw  of  which  the  managers  of  the  scutch  mills  agree  to  take  at  a fixed 
price  per  ton.  in  some  cases  |io  being  named.  And  in  no  other  waj^  can 
an  American  flax  fiber  industry  be  established.’’ 

As  a matter  of  information  to  those  who  are  not  familiar 
with  the  terms  applied  to  the  various  processes  through  which 
the  straw  passes  before  it  reaches  the  fiber  stage  the  following 
explanations  are  given  : 

The  seed  is  first  removed  by  a process  called  “rippling.” 
The  seed  bolls  are  combed  off  or  the  seed  is  thrashed  out  of  the 
straw  by  passing  it  between  rollers.  This  is  now  done  by  machinery. 

“Breaking”  and  “scutching”  refer  to  the  process  by  which  the 
fiber  is  separated  from  the  woody  portion  of  the  stalk  or  “shive.” 

The  plan  as  outlined  by  those  who  are  interested  in  the 
development  of  the  flax  industr}’  in  this  state  is  to  establish  a 
company  whose  object  will  be  to  contract  with  the  farmers  to 
grow  the  flax,  and  sell  the  straw  direct  to  the  compaiu  . This 
compan}'  will  furnish  capital  sufficient  to  establish  the  scutching 
mills,  and  to  supply  seed  to  farmers  who  will  not  be  required  to 
pay  for  the  same  until  the  straw  is  delivered  at  the  mill. 

It  is  the  plan  of  the  Experiment  Station  to  assist  as  far  as  pos- 
sible in  determining  the  possibilities  of  the  industry  by  experi- 
ments in  testing  varieties  of  seed  and  various  methods  of  culture. 

I wish  to  acknowledge  my  appreciation  of  assistance 
rendered  in  furnishing  information  on  this  subject  from  the 
various  sources  mentioned  in  the  text.  Great  credit  is  also  due 
Prof.  E.  F.  Pernot  in  the  skill  di.splayed  in  making  the  cuts 
which  appear  in  the  Bulletin  considering  the  difficult  objects 
from  which  the  cuts  were  made. 
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“ Respect  me,  for  I enrich  the  soil  ; I fertilize  the  land,  which  without  me 
would  remain  uncultivated  ; I employ  the  hand  s,  whichwithoutme  would  be 
idle.  Finally,  I solve  one  of  the  greatest  problems  of  modern  society,  I organ* 
ize  and  increase  labar.”  PRISCE  NA  P3LE0S  in  A nalyse  de  la  Question  des  Sucre. 


The  Bulletins  of  this  Station  are  sent  free  to  all  residents  of 
Oregon  who  request  them. 
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J‘I,ATK  1,  A TYPICAL  SUGAR  HKUT 


INTRODUCTION. 


In  February,  1893,  this  Station  published  in  Bulletin  No.  23 
under  the  title,  “The  Sugar  Beet  in  Oregon,  ” the  results  of  a 
series  of  experiments  in  sugar  beet  culture  which  covered  a period 
of  three  years.  The  edition  of  that  bulletin  was  very  soon 
exhausted.  Since  the  publication  of  these  results,  we  have  been 
much  gratified  to  note  the  interest  they  aroused  in  the  state,  and 
also  the  attention  which  has  been  directed  toward  our  state  as  one 
adapted  to  sugar  production.  Several  attempts  have  been  made  in 
different  localities  to  secure  the  location  of  a sugar  factory,  but 
through  unfortunate  combinations  of  circumstances,  and  the 
extreme  caution  with  which  any  investments  have  been  made  in 
manufacturing  enterprises  during  the  last  few  years,  these  attempts 
have  achieved  no  success. 

The  present  publication  is  intended  to  review  fully  the  work 
there  presented,  and  to  add  such  results  as  have  been  obtained 
since  the  former  bulletin.  With  these  results  is  included  information 
thought  to  be  of  value  to  those  interested  in  this  possible  new 
industry  in  Oregon.  We  are  indebted  to  a number  of  publications 
for  the  general  information,  among  which  are  the  “ Sugar  Beet,” 
“The  American  Agriculturist,”  and  the  bulletins  of  various 
Experiment  Stations. 

March  i,  1897. 


PRODUCTION  OF  SUGAR  IN  OREGON,  FROM 
AN  ECONOMIC  STANDPOINT. 

H.  B.  Miller,  Director. 

One  of  the  most  important  industrial  questions  in  the  United 
.States,  to-day,  is  how  to  produce  our  sugar  supply.  This  is  as 
important  to  the  people  of  Oregon  as  to  any  part  of  this  country. 
In  consideration  of  this  matter,  it  is  of  primary"  importance  to 
examine  the  economics  of  it  before  much  effort  is  wasted. 

We  must  be  able,  with  our  soil  and  climatic  conditions,  fuel, 
lime,  and  other  elements  employed  in  the  production  of  sugar,  to 
produce  it  as  cheaply  as  other  sections  of  the  country,  or  the  in- 
dustry will  be  short-lived  and  wasteful.  It  is  well  settled  that  we 
cannot  produce  the  sugar  from  cane  in  competition  with  the 
Southern  States  and  the  Islands.  If  other  states  can  produce 
higher  grade  beets  in  unlimited  quantities  for  less  mone}"  ; if  fuel, 
lime,  transportation  and  other  factors  are  greatly  in  their  favor,  so 
that  the  cost  of  production  and  distribution  would  be  less  for  them, 
it  would  not  be  wise  or  economical  for  Oregon  to  undertake  the 
production  of  sugar  from  beets. 

The  economic  theory’  of  supply  and  demand  ('a  product  of  a 
purely  commercial  era  ),  has  given  place,  under  pressure  of  the 
present  age  of  science  and  industrial  production,  to  the  law  of 
cost  of  production,  as  the  regulator  of  values 

The  values  of  things  are  no  longer  fixed  by  the  merchant 
who  merely  buys  and  sells  ; but  are  regulated  by  the  scientific 
skill,  the  ability  and  judgment  of  the  producer  and  manufacturer, 
combined  with  natural  forces.  The  natural  advantages  of  soil, 
climate,  power,  transportation,  etc.  combined  with  capital,  regu- 
late the  price. 

The  general  who  directs  industrial  forces,  if  he  wins  in  the 
contest,  must  be  wise  in  the  selection  of  these  elements  and  a 
master  in  directing  them.  There  is  a growing  fever  of  excite- 
ment throughout  this  countr}"  in  the  matter  of  sugar  production 
from  beets.  Nearly  ever\'  state  has  the  subject  under  discussion 
and  rumors  are  multiplying  regarding  the  erection  of  factories. 

California  has  achieved  the  greatest  success  thus  far  in  the  pro- 
' duction  ot  sugar  from  beets,  and  from  reliable  reports,  it  is  fair  to 
expect  that  California  will  soon  have  a dozen  factories  in  operation. 
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At  the  present  time  there  are  three  factories  in  operation  in 
California,  two  in  Nebraska,  one  in  Utah,  one  in  New  Mexico, 
one  in  Wisconsin,  and  one  in  Canada. 

The  total  consumption  of  sugar  in  the  United  States  is  about 
5,000,000,000  tbs.  per  annum,  and  not  over  one-fifth  of  it  is  pro- 
duced in  this  country.  We  have  passed  the  experimental  stage 
in  the  production  of  sugar  from  beets,  and  it  has  been  clearly 
proven  that  the  United  States  can  and  should  produce  all  of  the 
sugar  we  consume. 

During  the  last  five  years  it  has  taken  three-fourths  of  the 
money  received  in  this  country  from  exported  wheat  and  flour, 
to  pay^for  imported  sugar. 

For  the  past  five  years  over  one  hundred  millions  of  dollars 
per  annum  have  been  sent  to  foreign  countries  for  sugar.  It  seems 
to  be  a certainty  that  this  country  will  very  soon  stop  that  outgo  of 
money  by  producing  all  of  this  at  home  and  that  mostly  from 
sugar  beets.  Oregon  pays  out  about  one  million  of  dollars  per 
annum  for  sugar,  and  her  part  in  this  general  problem  is  to 
determine  whether  or  not  she  can  keep  this  amount  within  her 
boundaries.  The  question  is  one  to  be  settled  by  a scientific  and 
economic  examination  of  the  facts  involved  in  production. 

The  world’s  consumption  of  sugar  has  increased  fifty-five  per 
cent  in  ten  years,  hence  there  is  no  danger  of  short  consumption. 
The  consumption  per  capita  is  seventy-nine  pounds  in  England, 
and  sixty  pounds  in  the  United  States.  The  cheaper  cost  will 
without  question,  increase  consumption  ; therefore  the  important 
question  for  us  to  determine  is  this, — can  Oregon  produce  the 
sugar  from  beets  and  carry  it  to  the  people  as  cheaply  as  California 
or  other  states  ? We  must  carefully  analyze  the  elements  that 
enter  into  the  production  of  sugar  from  beets,  and  compare  them 
with  the  cost  of  the  same  elements  in  other  sections. 

First : — Can  we  produce  good  beets  ? 

Second: — Comparative  cost  of  production. 

Third  : — Cost  of  power  and  fuel. 

Fourth  : — Cost  of  lime  rock. 

Fifth  : — Cost  of  other  materials, 

vSixth  : — Economy  of  sugar  beet  industry  in  its  relation  to 
our  other  agricultural  industries. 

The  answer  to  the  first  question  will  be  found  in  our  favor 
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after  a careful  examination  of  the  extended  reports  herein  made 
by  Prof.  Shaw.  The  sugar  contents  and  purit}"  are  the  factors  to 
be  examined  to  determine  the  quality  of  the  beets. 

The  following,  taken  from  a Wisconsin  bulletin  on  beet  sugar, 
by  W.  A.  Henry,  is  a clear  explanation  of  the  relation  of  sugar 
contents  and  purity  to  the  value  of  the  beet : 

“In  the  pages  which  follow  we  speak  of  the  per  cent  of  sugar  in 
the  juice  and  the  coefficient  of  purity.  Let  us  understand  the  meaning 
of  these  terms.  A hundred  pounds  of  sugar  beets  contain  about  95  pounds 
of  juice.  This  juice  not  only  contains  sugar  but  various  other  substances, 
largely  mineral  matter,  which  are  a great  hinderance,  caus'.ng  serious  losses 
of  sugar  during  the  manufacture.  A hundred  pounds  of  average  beet  juice 
will  carry  about  fifteen  pounds  of  solid  matter,  of  which  twelve  pounds 
may  be  sugar,  and  three  pounds  matter  not  sugar.  If  we  divide  the  num- 
ber of  pounds  of  sugar,  (12),  by  the  total  pounds  of  solid  matter,  ^15),  we 
get  ,80  which  sum  is  called  the  coefficient  of  purity;  that  is,  beet  juice  with 
15  parts  solids,  12  of  which  are  sugar,  is  said  to  have  a coefficient  of  purity 
So.  If  the  sample  of  juice  contains  16  parts  solid  matter  and  12  parts  sugar, 
as  before,  then  the  coefficient  of  purity  is  only  75. 

When  reducing  the  beet  juice  to  make  sugar,  each  pound  of  foreign 
matter,  not  sugar,  keeps  at  least  one  pound  of  sugar  from  crA^stallizing. 
This  true,  we  see  at  once  that  the  manufacturer  desires  beet  roots  not  only 
carrying  much  sugar,  but  also  with  a high  coefficient  of  purity.  Immature 
beets,  those  grown  on  soils  rich  in  vegetable  matter  or  fertilized  with  fresh 
barnyard  manure,  those  grown  on  land  recently  cleared  from  the  forest,  or 
on  drained  swamp  lands,  are  all  liable  to  carry  a great  deal  of  solid  matter 
not  sugar  in  the  juice  and  consequently  are  quite  unsatisfactory  to  the 
sugar  manufacturer.  Large  beets  are  likewise  always  poor  in  sugar.  The 
leaf  stems  of  the  beet,  as  well  as  the  crown  of  the  beet  root  itself  also  carry 
much  foreign  matter.  In  practice,  the  manufacturer  recovers  about  seven 
out  of  every  ten  pounds  of  sugar  contained  in  the  beet  root.” 

The  following  table  give.s  some  interesting  figures  relative  to 
the  sugar  contents  and  the  coefficient  of  purity  of  the  sugar  beet 
juice,  from  several  states  where  sugar  is  produced  together  with 
Oregon  and  Washington. 


Sugar  in  juice. 

Purity. 

Wisconsin,  averages 

12.44  ! 

76 

Nebraska,  5 vears, 

13-5 

80 

Utah,  in  1891  averaged, 

j i.o 

80 

“ “ i«94  “ 

12.7 

80.2 

‘‘  “ 1895  “ 

13-5 

81.5 

Chino,  Calif.,  1891,  averag^ed.. 

13.0 

80 

1894-5  “ 

15. 

California,  average  5 yrs 

14.9 

83 

Washington,  ist  result, 

14.2 

82.6 

“ 1895  2d  “ 

13.2 

83.8 

Oregon,  1891 

14.13 

78.08 

1892 

15.7 

78.08 

“ 1892  to  1897 

14.9 

83- 
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The  examination  in  Washington  covers  twenty-seven  coun- 
ties, and  that  of  Oregon  has  covered  the  eastern,  southern,  and 
western  sections. 

One  important  thing  will  be  observed  in  this  table,  viz : that 
the  sugar  contents  and  purity  have  all  been  below  Oregon  and 
Washington  to  begin  with,  and  have  improved  under  cultivation. 

The  quantity  of  sugar  per  acre  has  increased  in  Utah  from 
1452  lbs.  in  1891,  to  3116  tbs.  in  1895  ; and  in  California  at  Chino, 
it  has  increased  from  1888  lbs.  in  1891  to  3309  tbs.  in  1892.  It  is 
only  reasonable  to  suppose  that  the  same  would  occur  in  both 
Oregon  and  Washington,  and  in  that  case,  this  country  would 
certainly  equal,  if  not  excel  any  part  of  the  United  States  in  the 
production  of  the  sugar  beet. 

The  second  element,  the  cost  of  production,  is  more  difficult 
to  determine  because  of  the  imperfect  data  at  hand. 

In  Utah,  the  average  yield  per  acre  in  1891  was  6.6  tons  ; in 
1895  it  had  increased  to  11.5  tons.  In  Wisconsin  the  yield  in  1896 
was  about  1 2 tons  per  acre  ; while  the  estimates  from  400  experi- 
ments was  15  tons  per  acre.  In  Nebraska  the  yield  per  acre  for 
1895  was  about  13  tons.  The  average  production  of  beets  per 
acre  in  Germany  for  1894  was  12.8  tons.  In  Oregon  the  average 
yield,  estimated  from  40  experiments  in  different  parts  of  the  state 
was  20.5  tons  in  1892,  and  23.2  tons  in  1893.  When  we  note  the 
fact  that  the  quantity  per  acre  has  gradually  increased  at  other 
places,  and  when  we  observe  that  beets  in  general  are  very  pro- 
lific and  thrifty  growers  all  over  the  state,  and  when  we  note  the 
further  fact  that  our  climatic  conditions  give  us  a good  position  in 
the  sugar  beet  belt,  we  are  safe  in  saying  that  no  other  section 
will  excel  us  in  the  quantity  per  acre  that  we  can  produce. 

We  have  no  definite  data  from  which  we  can  give  accurate 
statements  of  labor  required  to  produce  a ton  of  good  beets.  From 
the  reports  received  at  this  Station,  we  feel  safe  in  saying  that  this 
state  can  produce  an  average  of  from  twelve  to  fifteen  tons  per 
acre  at  a cost  of  from  $2.50  to  $4.00  per  ton.  The  reports  from 
W ashington  experiments  confirm  this  statement  and  indicate  that 
this  territory,  comprising  Oregon  and  Washington,  can  produce 
superior  beets  with  a large  yield  at  a low  cost,  as  compared  with 
other  sections  of  the  country. 

For  the  third  problem, — cost  of  power  and  fuel : — the  aver- 
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age  cost  of  fuel  at  the  various  factories  now  in  operation  in  the 
United  States  is  $3.50  per  ton  of  coal.  The  use  of  wood,  coal  and 
water  power  in  Oregon  will  give  us  at  least  equal  if  not  superior 
advantages  of  power  and  fuel. 

The  cost  of  lime  rock  at  the  various  factories  ranges  from 
$2.00  to  S3. 00  per  ton.  In  Southern  and  Eastern  Oregon,  the 
price  of  lime  rock  would  not  exceed  this  and  in  some  places  it 
would  be  less.  In  the  Willamette  Valley  the  lime  rock  would  no 
doubt  cost  from  S3. 00  to  S4.00  per  ton. 

The  amount  of  lime  rock  required  per  ton  of  sugar  is  about 
one  ton,  hence  its  cost  is  an  important  item  in  producing  sugar. 

The  fifth  item,—  cost  of  other  materials,  such  as  coke,  soda, 
sulphur,  tallow,  general  laboratory’  supplies,  wages,  etc.,  should 
be  about  the  same  here  as  elsewhere. 

The  sixth  point  of  examination,- — the  relation  of  the  sugar 
beet  industry  to  other  agricultural  pursuits,  is  a matter  of  economy’ 
largely^  in  our  favor.  The  residuum  has  been  used  both  for  beef 
and  milk  purposes  and  it  is  claimed  that  it  has  no  equal  as  a milk 
producer.  Oregon  is  sure  to  be  a great  dairy  state  and  there  is 
no  better  combination  than  sugar  beets  and  dairy’ing.  Every’ 
combination  for  rotation  of  crops,  especially’  fitting  to  Oregon, 
provides  for  root  crops  and  clover.  Nothing  would  be  more  cer- 
tain to  develop  intensified  farming  and  diversity  of  crops  than  the 
sugar  beet  industry’. 

The  residuum  of  lime  is  of  great  value,  especially’  in  Western 
Oregon  as  a fertilizer  for  our  fruit  orchards.  The  product  contains 
67  per  cent  of  lime  carbonate.  It  is  web  known  that  the  soils  of 
the  Willamette  \"alley  are  not  overcharged  with  lime,  and  this 
material  would  be  valuable  especially’  in  our  prune  orchards. 

From  this  general  examination  of  the  subject,  it  seems  clear 
that  there  are  no  serious  obstacles  in  the  way  of  producing  sugar 
from  beets  in  Oregon.  The  indications  all  point  in  the  direction 
of  as  low  a cost  of  production  as  can  be  had  at  any’  point  in  the 
country’.  The  opportunities  of  distribution  are  such  that  thq  in- 
dustry’ cannot  fail  to  thrive  if  the  co.st  of  production  is  low.  We 
shall  carry  on  experiments  at  the  Station  and  at  various  other 
] daces  during  the  coming  season  with  a view  to  determine  more 
definitely’  the  elements  of  quality’  and  value  of  sugar  beets  in  Oregon. 


A REVIEW  OF  OREGON  SUGAR  BEETS. 

By  G.  W.  Shaw,  A.  M.,  Chemist. 


The  reasons  for  undertaking  these  investigations  may  be 
stated  as  follows:  The  consumption  of  sugar  in  the  United 

States  is  greater  than  in  any  other  nation.  At  present  this  coun- 
try does  not  produce  one-fifth  of  the  sugar  she  uses.  To  show 
the  sources  of  this  foreign  sugar  for  the  last  five  }^ears  the  fol- 
lowing table  is  inserted  : 


TABLE  I 


Showing  sugar  supply  of  the  world  from  /8go-/Sgy  inclusive.^ 


SOURCE. 

1890-1891 

Tons. 

1891-1892 

Tons. 

1892-1893 

Tons. 

1893-1894 

Tons. 

1894-1895 

Tons. 

Germany 

! 1,331.965 

1,280,000 

1,224,000 

t, 375,000 

1,800,000 

Austria 

i 778,873 

850,000 

793.000 

580.000 

834,000 

1,050,000 

France 

! 694,537 

750,000 

570,000 

.814,000 

Russia 

' 524,000 

530,000 

450,000 

647,000 

600,000 

Belgium  

; 200,000 

! 61,307 

295,000 

166,000 

220,000 

230,000 

Holland 

50,000 

65,000 

72,000 

90,000 

Other  Countries 

Miscellan  eousf 

80,000 
! 2,525,649_ 

61,900 

2,630,000 

97,000 
2,782,000  , 

1 19.000 
3.197,000 

4,792,000 

Total 

1 6,196,3^1 

1 6,346,900 

6,157,000 

7,034,000 

7,859,000 

We  can  hardly  understand  why  the  foreign  countries  have 
been  allowed  to  outstrip  us  to  so  great  an  extent,  we  continuing 
to  import  and  consume,  while  there  are  portions  of  the  United 
States  equally,  if  not  better,  adapted  to  sugar  production  than 
France,  Germany,  oi  Austria. 

Few  people  realize  what  the  establishing  of  sugar  factories  in 
the  United  States,  in  sufficient  number  to  supply  the  home 
demand  for  sugar,  would  mean.  To  give  some  idea  of  the  bene- 
fits to  be  derived  and  to  show  the  channels  which  the  money  would 
reach,  the  attention  of  the  reader  is  invited  to  the  following  fig- 
ures, which  are  based  upon  data  from  the  Uehi,  Utah,  factory  : 


*Compiled  from  data  in  “TBe  Sugar  Beet.” 


fCaiie  .sugar. 
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Cost  of  21,574,000  tons  raw  material i5)3i3'337-Oo 

Cost  of  fuel 10,867,500.00 

Cost  of  coke 2,753,100.00 

Cost  of  limestone 3,238,112.00 

Cost  of  sal  soda 170,750.00 

Cost  of  bags  and  ducking 5>5^5»737-oo 

Cost  of  tallow 217,350.00 

Cost  of  sulfur 483,000.00 

Cost  of  muriatic  acid 281,550.00 

Cost  of  laboratory  and  other  supplies 4, 023,000.0c* 

Wages 42,603,562.00 

Total  that  would  be  expended  at  home $185,545,998.00 


The  cf*st  of  machinery  and  transportation  of  raw  and  manu- 
factured material  is  not  included  in  these  estimates  : probably 
they  would  add  a third  to  the  total.  But  even  on  this  basis  we 
have  an  expenditure  on  home  industries  and  labor  far  exceeding — 
nearly  doubling — that  of  the  value  of  all  the  wheat  exported 
from  the  United  States. 

Certainly  no  one  will  attempt  to  deny  the  incalculable  benefit 
to  be  derived  from  keeping  at  home  the  whole,  or  even  the  larger 
part,  of  this  financial  drain  upon  our  country,  Iw  supplying  the 
American  market  with  American  sugar. 

The  experiment  stations  of  many  states  have  been  investi- 
gating this  subject  for  the  past  few  years,  and  many  thousand 
analy.ses  of  American  raised  beets  have  been  made.  In  addition, 
factories  have  for  some  years  been  in  successful  operation  in 
.several  states.  The  nine  factories  in  six  states  will  probably 
turn  out  this  season  not  far  from  75,000.000  lbs.  of  granulated 
sugar.  Thus,  there  is  no  longer  any  doubt  but  there  are  portions 
of  the  United  States  well  adapted  to  the  production  of  sugar  from 
beets.  The  initiatory  twist  has  certainly  been  given  to  the 
industry  in  this  country,  and  we  may  expect  to  see  a great 
impetus  imparted  to  it  in  the  near  future. 

Can  Oreg07i  stand  m the  Ihie  of  sugar  producing  states  and 
thus  reap  the  rewards  that  are  bound  to  follow  in  the  wake  of 
such  an  industry?  Can  she  not  gain  the  advantages  to  be  derived 
from  the  l)uilding  up  of  piosperous  communities  around  the 
factory,  furnishing  better  markets  for  other  home  products,  and 
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encouraging  tlie  farmer  to  adopt  more  scientific  methods  of  cul- 
tivation, which  w )uld  certainly  extend  to  other  farm  crops  than 
beets,  until  its  influence  would  be  felt  all  along  the  line  of  agri- 
cultural pursuits?  If  the  s >il  and  climate  of  Oregon  is  favorable 
to  the  production  of  beets  rich  in  sugar,  hud  economic  conditions 
are  inviting,  then  there  is  a new  and  profitable  industry  possible 
for  our  state,  one  which  Mr.  Paddock,  in  a speech  before  the  U. 
S.  Senate,  claims  is  more  important  than  any  twenty  others  in 
this  country.  That  there  is  an  abundant  home  market  is 
evidenced  from  the  fact  that  the  people  of  this  state  alone,  accord- 
ing to  an  e:-.timate  on  the  basis  of  6o  lbs.  per  capita  and  a popula- 
tion of  350,000,  consume  21,000,000  lbs.  of  sugar  per  annum. 
It  was  to  seek  an  answer  to  these  questions  that  these  experiments 
were  conducted. 

In  the  back  of  this  bulletin  will  be  found  a table  showing 
anahvses  of  all  beets  which  have  been  received  at  the  Station 
in  a su'table  condition.  Analyses  numbered  from  i to  96  were 
made  during  the  season  of  1891-1892,  and  those  from  96  to  161 
during  the  .season  of  1892-1 S93  ; the  remainder  have  been  made 
since  that  time.  Following  this  table  wil  be  found  another  show- 
ing analy.ses  of  Oregon  grown  beets  .sent  to  th  IJ.  S.  Department 
of  Agriculture,  at  Washington,  I).  C. 

The  Beet  as  a Sugar  Plant. 

The  beet  is  a hardy, 
biennial  plant,  indigenous 
to  Southern  Europe,  and 
more  recently  introduced 
into  Canada  and  the  United 
States.  Internally  the  beet 
root  is  built  up  of  a large 
number  of  concentric  rings 
formed  of  a much  larger 
number  of  small  cells,  each 
of  which  is  filled  with  a 
watery  solution  of  small 
bodies  other  than  sugar. 
A cross  .section  of  the  beet 
is  shown  in  the  accompanying  illustration.  The.se  contain  a 
number  of  crystalloid  salts,  as  the  phosphates,  malates,  oxalates 
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of  calcium,  and  potassium,  the  salts  of  the  latter  being  by  far 
the  most  prominent.  The  juice  also  contains  a large  number  of 
colloid  substances,  as  the  albuminous  and  pectinous  compounds. 
The  sugar  present  in  fairly  ripe  beets  is  crystallizable  and 
identical  with  cane  sugar. 

Crystallizable  sugar  was  obtained  from  beets  in  1847, 
it  was  about  a half  century  later  before  any  success  was 
achieved  in  its  extraction.  At  first  only  about  three  per  cent 
of  crystallized  sugar  could  be  obtained,  although  the  beet 
contained  from  six  to  seven  per  cent.  The  demands  of  the 
Napoleonic  wars  on  the  one  hand,  and  human  needs  on  the  other, 
continued  to  concentrate  attention  upon  the  beet  as  a sugar  pro- 
ducing plant,  until  in  1813  a report  of  the  French  minister  of  the 
Interior  stated  that  during  the  year  past  7,700,00  pounds  of 
sugar  had  been  made,  which  was  the  output  of  334  factories.  In 
other  European  countries  the  industry  had  assumed  a command- 
ing position.  From  that  time  to  the  present  there  has  been  a 
steady  growth  of  the  industry  till  now  more  than  one-half  the 
sugar  of  the  world  is  made  from  beets,  and  instead  of  receiving 
a bounty  in  Europe,  as  at  first,  it  is  now  subject  to  an  internal 
tax.  In  the  meantime,  by  selection  and  cultivation,  the  sugar 
in  the  beet  has  been  increased  to  15  per  cent,  a large  portion  of 
which,  b}^  the  improved  methods  of  extracting  and  purifying, 
can  be  obtained  as  crystallized  sugar.  The  industr\’  .has  con- 
stantly grown  in  Europe  until  she  now  has  about  1450  factories 
in  operation. 

History  in  the  United  States. 

Notwithstanding  the  continuous  growth  of  sugar  beet  cul- 
ture in  the  foreign  countries,  as  indicated  above,  its  early  career 
in  this  country  was  marked  by  a succession  of  failures,  on  acoant 
of  poor  business  management  and  unsuitable  locations.  As 
early  as  1830  attention  was  directed  to  the  subject  in  America 
by  two  gentlemen  in  Philadelphia,  without  success.  David  L. 
Childs,  eight  years  later  manufactuied  .sugar  from  beets,  in  a 
limited  way,  for  a short  time.  There  was  then  an  interim  of  active 
interest  till  1863,  when  an  enterprise  was  started  at  Chatworth, 
111.,  by  the  Gennet  Brothers,  from  Germany,  but  the  undertaking 
proved  disastrous.  The  company  in  order  to  counteract  unfavor- 
able local  conditions  moved  to  P'reeport  in  the  .same  state.  The 
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unfavorable  climate  of  this  locality,  however,  finally  caused  the 
factory  to  succumb.  In  the  meantime  the  industry  had  made  a 
start  at  Black  Hawk,  and  Fon  du  hac,  Wis.,  both  of  which 
proved  unsuccessful.  The  machinery  from  each  of  these  places 
was  soon  moved  to  Alvarado,  California,  where  the  enterprise 
led  a struggling  existence  till  1876.  In  1879  the  company 
re-organized,  and  since  that  date,  under  the  efficient  management 
of  Mr.  H.  H.  Dyer,  has  been  in  successful  operation.  From  this 
beginning  the  industry  has  grown  to  the  proportions  before 
indicated. 

What  is  a Good  Sugar  Beet? 

At  the  outset  of  our  discussion,  I desire  to  say  that  many 
people  have  a wrong  idea  as  to  what  constitutes  a good  beet  for 
sugar  purposes.  Contrary  to  a popular  idea  which  is  quite  extant 
in  the  state,  the  b^et  should  be  small,  with  a large  leafy  top. 
Brien  says  : “The  size  of  the  beet  is  in  the  inverse  ratio  of 

its  sugars  and  salts  ; the  content  of  water  increases  with  the  size 
and  weight  of  the  beet.”*  In  general,  the  standard  adopted 
.seems  to  be  a beet  weighing  from  to  lbs.,  carrying  14  per 
cent  sugar,  and  having  a purity  of  80  per  cent,  although  factories 
will  accept  beets  weighing  as  high  as  3 lbs.,  and  having  as  low 
as  12  per  cent  sugar.  In  addition  good  sugar  beets  should  be 
long  tapering  roots,  without  branching  rootlets.  A typical  sugar 
beet  is  shown  in  the  froyitispiece . 

The  average  sugar  content  and  purity  for  the  states  where 
sugar  is  now  being  manufactured  from  beets  is  as  follows  : 

SUGAR.  PURITY. 


California 14.9  83 

Nebraska 13.5  80 

Utah 14.5  80 

Wi.sconsin  12.4  76 


From  a report  by  Commercial  Agent  Hawes,  of  Reichenberg, 
x\urtria-Hungary  : 

“ The  conditions  required  of  a good  sugar  beet  are: 

( 1)  Regular  shape  (cone,  pear  or  olive  shape).  Many  .side  roots  or  prongs 
are  disadvantageous,  because  they  make  cleaning  more  difficult  and  increase 
the  waste.  The  leaves  should  be  thick  and  should  be  of  the  characteristic 
shape  and  color,  and  those  which  lie  flat  are  to  be  preferred  as  protecting 
the  beet  against  fro.st. 

(2)  A medium  size,  say,  i to  2 pounds.  Small  beets  make  a small  crop, 

*Journal  des  Fabricants  de  Sucre,  Oct.  23,  1878. 


*vV  lie  l.i-'fi  c vii  ) intlvel  v'  li'tlte  s i ;"ir.  The  le'.ig'tli.  should 

not  be  more  thin  35  ceiuiiiiecers  v 14  iuenes). 

(3)  Ricli  in  s I'^ir — from  9 to  2S  per  cent 

(4)  A white,  compact,  brittle  substance.  Sucli  beets  are  more  resistant  to 
destruction  by  storage.  A small  head  not  protruding  from  the  ground,  as 
(his  head  must  be  cut  off,  containing,  as  it  does,  very  little  sugar. 

“It  is  very  important  to  select  the  proper  variety  for  a given  district, 
liecause  the  different  economical  conditions  of  climate  and  soil  require 
different  varieties,  if  the  largest  possible  crop  is  to  be  harvested.  It  is,  there- 
fore, quite  nece.ssary  for  every  farmer  to  experiment  with  different  varieties.”^ 

Climate  and  Soil  Conditions. 

CLIMATE.— The  sugar  beet  does  not  differ  from  other  plants 
in  requiring  certain  conditions  of  climate  and  soil  to  yield  favor- 
able re.sults.  In  foreign  countries  both  of  these  questions  have 
been  prett}^  .satisfactorily  settled,  but  in  some  parts  of  the  United 
States,  notably  California,  the  conditions  that  seem  favorable,  so 
far  as  rainfall  is  concerned,  differ  very  materially  from  the  foreign, 
hence  the  latter  cannot  be  taken  as  an  absolute  guide. 

The  season  for  the  growth  of  beets  may  be  divided  into  three 
periods— that  of  germinating  ; that  of  plant  formation  ; and  that 
of  sugar  storing.  The  following  is  a comparative  table  .showing 
the  temperature  averages  for  Germany  and  certain  parts  of 
Oregon  during  the.se  periods  : 

TABLE  II 

Sho'iUing  Temperature  for  Periods  of  Groiuth. 


Periods  of  Growth. 


Av.  Temp.  Av.  Temp.  Av,  Temp.  Av.  Temp. 
Foreign.  R.  Oregon.  Wiliam.  Val.  South.  Oreg. 


I'irsL  49.1  56.0  52.5  53.3 

Second 63.3  65.0  64.4  64.5 

Third 56.3  64.5  63-3  ^.8 


On  the  opposite  page  are  given  conqiarative  temperature 
charts,  which  show  the  normal  curve  for  the  leading  foreign 
sugar  beet  areas,  and  also  for  the  Willamette  valley  and  Eastern 
Oregon.  That  for  Southern  Oregon  is  not  given  since  it  so  nearly 
covers  that  of  Eastern  Oregon  as  to  be  e.ssentially  a duplicate. 
Thus  it  is  .seen  that  in  the  matter  of  temperature  Oregon  seems 
7eeli  suited  to  the  conditions  demanded  by  the  sugar  beet . 

Tlie  suliject  (»f  temperature  with  reference  to  the  sugar  beet 
has  been  very  carefully  studied  by  Dr.  McMurtie,  who  has  con- 
structed liis  mean  isotherm  for  beet  culture  at  70°  F.  for  June. 
July  and  August.  Jhikingthis  as  a basis.  .Mr.  II.  W.  Wiley. in  his 
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report  on  beet  culture*  gives  a map  of  the  United  States  showing 
loo  miles  on  each  side  of  this  isotherm,  within  which  area  favor- 
able results  ma}’  be,  looked  for.  The  inserted  map  shows  this 
area,  shaded,  as  giv^en  for  Oregon.  On  the  same  map  are  given 
the  average  sugar  content  for  each  county,  as  well  as  the  lime 


areas,  indicated  + +.  It  is  not  by  any  means  certain  that  good 
sugar  beets  cannot  be  raised  in  other  portions  of  the  state  than 
within  the  loo  mile  limit.  Concerning  this,  Bulletin  Xo.  27, 
of  the  Department  of  Agriculture,  says:  “There  are  many 

localities  lying  outside  the  indicated  belt,  both  north  and  south, 
where  doubtless  the  sugar  beet  will  be  found  to  thrive.  The 
map,  therefore,  must  be  taken  to  indicate  only  in  a general  way 
those  localities  at  or  near  which  we  should  expect  success  to 
attend  the  growth  of  sugar  beets  in  the  most  favorable  conditions 
other  than  temperature  alone.’’  This  has  already  proven  true 
in  some  instances,  and  the  data  here  given  certainly  show  that 
fully  as  rich  beets  can  be  produced  outside  of  this  area — in 
vSouthern  Oregon — as  within  it. 

^U.  S.  Department  of  Agriculture,  Bulletin  No.  27. 
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It  is  in  the  rainfall  of  the  state  that  we  find  the  greatest 
seeming  deviation  from  those  portions  of  the  world  which  are 
taken  as  typical  beet  producing  regions.  This  seeming  difference 
should  not  be  considered  as  a too  serious  drawback,  nor  would  it 
appear  so  to  those  acquainted  with  all  the  conditions.  The 
average  amount  of  rainfall  does  not  differ  much  from  that  of  the 
beet-growing  regions  of  other  countries,  yet  it  is  not  as  eyeni}' 
distributed.  It  must  be  borne  in  mind,  however,  that  the  soils 
of  Oregon  are  much  different  with  respect  to  their  retentiveness 
of  moisture,  and  that  for  all  our  crops,  the  necessary  moisture 
nearly  all  falls  during  the  “ wet  season,”  and  for  this  reason  we 
do  not  usually  consider  the  moyithly  rainfall  as  bearing  so  close 
relation  to  the  crops  as  it  does  in  most  other  states,  but  rather 
are  wont  to  consider  the  seasonal  precipitation  as  the  more 
important  factor.  Con.sequentl}^  tables  for  seasonal  precipitation 
are  given  rather  than  for  the  monthly.  The  places  chosen  are 
such  as  fairly  represent  the  different  portions  of  the  state. 

TABLE  III 


Showing  Seasonal  Precipitation.^ 


LOCALITY. 

SPRING. 

Mch-May 

SUMMER. 
Jun- Aug 

AUTUMN. 

Sep-Nov 

WINTER. 

Dec-Feb 

Years 

Obsvd 

LaGrande,  Eastern  Oregon 

4. 10 

2.26 

2.38 

15.81  ■ 

2 

The  Dalles,  Central  Oregon 

2-93 

.88 

3-98 

8.50 

13 

Albany,  Willamette  Valley 

10.07 

2.43 

9-75 

22.76 

8 

Roseburg,  Southern  Oregon 

8.22 

I 79 

8.00 

17.60 

10 

Newport,  Coast  Region 

11.60 

8,  i6t 

10.72 

34.50 

2 

Ashland,  Southern  Oregon 

4-79 

1. 61 

4.90 

11.63 

4 

Lakeview,  Lake  Region 

4.32 

3.09 

3- 18  • 

6.79 

3 

SOIL. — Beets  seem  to  have  little  preference  in  soils,  yet  they 
are  the  most  grateful  for  a sandy  loam  of  considerable  depth. 
Speaking  concerning  this  matter  Commercial  Agent  Hawes  says: 
“ The  best  soil  for  quality,  as  well  as  quantity  of  production,  according 
to  the  experiments  of  Orth,  are  those  that  consist  of  mild,  moist  foam  about 
50  centimeters  (20  inches)  deep,  then  loam  or  marl  i to  2 metres  (3  to  6 ft.), 
and,  under  this,  sand.  Such  soils,  which  are  easy  to  cultivate,  have  a high 
degree  of  absorption,  can  combine  nourishments,  and  give  the  plant  physi- 
cally a good  start.  Such  soils  are  called  “ natural  sugar-beet  soils.” 

Bassett];  quotes  Chaptel  as  follows  : 

“Soils  which  are  dry,  calcareous,  light,  etc.,  are  not  well  suited  to  the 
beet.  Strong  clay  soils  have  little  aptitude  for  tlie  culture  of  this  root.  In 

*Compiled  from  State  Weather  Service  data.  |Eor  two  months  only. 
fGuide  Practique  du  Fabricant  de  Sucre. 
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order  that  the  root  may  prosper,  it  needs,  in  general,  a mellow  fertile  soil, 
the  arable  stratum  of  which  should  be  12  to  15  inches  thick.  The  root  suc- 
ceeds more  or  less  well  in  all  arable  soils,  but  the  products  vary  wonderfully 
according  to  the  nature  of  the  soil,” 

” Vilmorin  considers  that  any  good  soil  that  will  grow  wheat  and  has 
an  arable  statum  of  12  to  15  inches,  will  be  well  suited  to  this  culture.  ” 

So  far  a.s  the  chemical  constituents  of  the  soil  are  concerned, 
phosphoric  acid  seems  to  bear  the  closest  relation  to  the  amount 
of  sugar,  or,  if  this  be  wanting,  sugar  will  not  be  provided, 
while  a lack  of  lime  would  be  replaced  by  potash,  soda,  or 
magnesia. 

Champion  and  Pellet  consider  phosphoric  acid  as  an  indis- 
pensable base  for  the  formation  of  sugar  in  the  beet.  The}’ 
classify  the  order  in  which  the  plant  food  is  indispensable  as 
follows  : ([)  phosphoric  acid,  (2)  lime,  (3)  nitrogen,  (4)  potash. 

It  is  foreign  to  our  purpose  to  discuss,  at  this  time,  the  soils 
of  Oregon  to  any  length,  but  in  connection  with  the  last  state- 
ment I desire  to  direct  attention  to  the  fact  that  the  soils  of 
Oregon  are  well — yes,  abundantly — supplied  with  phosphoric 
acid,  that  they  surpass  those  of  France  in  lime,  and  equal  them 
in  potash.  Below  are  contrasted  analyses  of  some  of  the  French 
sugar  beet  soils  with  those  of  the  natural  divisions  of  this  state, 
and  those  of  California.  These  results,  I think,  speak  for  them- 
selves, and  need  no  further  comment. 

TABLE  IV 

Showing  Average  Comparative  Composition  of  Soils. 


ANALYSIS  OF  FINH  EARTH 

France. 

Oregon.  t 

Califor- 

nia. 

Somme 

Nord. 

Eastern 

Wiliam 

Valley. 

South ’n 

Insoluble  matter 

vSoluble  Silica 

Potash  (K.,0) 

vSoda  (Na.,6) 

Lime  (Cab).  . 

Magnesia  (MgO) 

1 81.80 

.06 
.09  i 

•51 

I 82.50 

} -14  ' 

.42 

66.59 
13-12 
i .43 

.22 

1.22 

•75 
. 10 

1 io.69 
.04 
.14  j 

65.18“ 

5.02 

•23 

.18 

83 

.79 

.08 
} 16.45 

•03 

.21 

62.45 
8.74 
•34 
.21 
2 22 
.80 

•25 

} 15-35 
.01 

•13 

"67.88 

8.96 

• 64 

.28 

1.08 

1.49 

.06 

} 15.02 

.05 

.08 

Manganese  (Mn.jO^') 

Iron  (FeaGg) 

Alumina  (AbO-j) 

Sulfuric  Acid  (SO,) 

Phosphoric  Acid  (P.^bj;... 

Carbonic  Acid  (CO.^) 

Nitric  Acid 

2.88 

7.24  ; 

.09 

.40 

2.18  ' 
8.62 

.08 

.70 

Hydrochloric  Acid 

1 

Water  and  organic  matter 

5.60 

4-84 

6.21 

10.77 

952 

4 40 

( )ther  matter 

1.85 

1-52 

Humus 

1 1.44 

1.63 

2.25 

.75 
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PART  II. 

THE  EXPERIMENTS. 

Having  now  compared  the  climatic  and  soil  conditions  of 
the  state  with  those  of  the  natural  habitat  of  the  beet,  and  found 
them  apparently  favorable  to  its  culture,  the  questions  arise  as  to 
whether  beets  rich  in  sugar  will  actually  be  produced  under  these 
conditions  ; whether  such  beets  can  be  produced  at  a price  a 
factory  can  afford  to  pay,  and  still  leave  a fair  profit  for  the  far- 
mer. I shall  submit  in  evidence,  first,  the  conditions  under 
which  the  beets  were  grown  : second,  the  particular  results  ob- 
tained : third,  the  yield  : fourth,  the  cost. 

When  these  results  are  considered  and  comjfared  with  those 
obtained  in  other  states,  and  particularly  with  those  obtained  in 
states  in  which  the  manufacture  of  sugar  is  now  being  success- 
fully conducted,  I believe  it  will  be  admitted  that  none  offer 
greater  inducements  than  are  offered  in  some  parts  of  Oregon. 

Seed  and  Cultivation  of  the  Beets. 

Each  year  arrangements  were  made  with  farmers  in  different 
parts  of  the  state  to  cultivate  a small  plat  of  beets,  the  seed  being 
furnished  by  the  Station.  Although  there  was  a hearty  and 
ready  response  to  the  Station’s  offer  to  furnish  seed  to  those  who 
would  agree  to  forward  samples  for  analysis,  accompany ed  by  a 
report — blanks  for  which  were  furnished — there  were  many  who 
ne^^er  responded  to  a single  inquiry  after  they  had  received  the 
seed,  notwithstanding  the  fact  that  they  had  expressly  agreed  to 
report  results. 

The  seed  used  for  the  experiment  was  obtained  from  the 
Department  of  Agriculture,  at  Washington,  and  of  E.  H.  Dyer, 
Alvarado,  Cal.,  all  of  it  being  imported  and  the  very  best  that 
could  be  obtained.  From  the  former  place  two  varieties  were 
obtained,  the  Klein  Wanzlebener  and  the  Vilmorin  Improved  ; 
from  the  latter  the  Dippe  Klein  Wanzdebener.  In  addition  to 
these,  a small  quantity  of  Dane’s  Imperial  sugar  beet  seed  from 
Thorburn,  of  New  York,  was  planted  at  the  College.  The 
State  Board  of  Commerce  distributed  some  seed  throughout  the 
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state,  and  a number  of  beets  from  parties  who  received  seed  from 
that  source  were  sent  to  the  Station  for  analysis. 

To  secure  a uniform  method  of  cultivation  the  following: 
directions,  taken  from  c )mpetent  a ithorities  in  this  country  and 
Europe,  were  sent  out  with  each  package  of  seeds  : 

Method  of  !i(ro2ving  Sugar'  Beets  to  he  followed  by  those  taking 
part  in  the  Co-operative  Experiments  luith 
Sugar  Beets  in  Oregon. 

soiiv. — This  should,  where  possible,  be  a light  loam,  preferably  contain- 
ing some  lime.  The  land  should  be  well  drained.  The  beet  gets  the  greater 
part  of  its  food  from  the  ground  at  a depth  of  8 to  12  inches.  Hence  free- 
<lom  from  excess  of  water  is  necessary. 

PREPARATION  OF  EAND. — The  land  selected  should  have  been  plowed 
the  fall  before  planting  of  seed.  As  soon  as  it  can  be  properly  worked  in  the 
spring  the  land  should  be  plowed  again,  this  time  to  the  depth  of  12  inches. 
Allow  to  lie  until  about  one  week  before  the  time  of  seeding.  Then  plow 
once  more  to  the  cjepth  of  4 to  5 inches,  and  work  the  soil  into  a fine  and 
tight  condition  (i.  e.,  do  not  pack  it  down  with  a drag;.  After  allowing  land 
to  lie  5 to  7 days  plant  the  seed.  The  object  of  allowing  the  land  to  lie  is 
that  sufficient  moisture  may  be  drawn  from  below  for  the  germination  of 
the  plant,  and  that  the  land  may  be  warmed  by  the  sun,  after  pulverization. 
Nrinuiure  should  be  applied  unless  in  the  shape  of  well-rotted  compost 
p.it  on  in  the  fall.  The  land  on  which  the  beets  are  to  be  grown  should  be 
measured  approximately,  and  enough  ground  planted  so  that  it  will  be  pos- 
sible to  take  the  eightieth  of  an  acre  from  the  plot  without  including  any 
outside  rows.  In  ordinary  soil  the  rows  should  be  eighteen  inches  apart; 
in  very  rich,  less ; and  in  poor  soil  more  than  that  distance  apart.  The 
conditions  should  be  such  that  the  beets  cannot  attain  a greater  weight  than 
two  pounds  each.  The  seed  should  be  planted  one-half  to  three-quarters  of 
an  incli  deep,  and  about  20  pounds  of  seed  to  the  acre.  Plant,  when  pos- 
sible, in  April. 

CULTIVATION. — This  should  be  thorough,  and  should  begin  as  soon  as 
the  plants  show  in  the  row.  When  the  beets  have  put  out  four  leaves,  thin 
them  out  so  as  to  leave  the  jdants  standing  about  4 to  6 inches  (not  farther) 
apart  in  the  row.  The  weeds  .should  be  kept  down  and  the  ground  well  stirred. 

It  should  be  remembered  that  a beet  which  grows  up  out  of  the  ground 
is  worthless  for  sugar,  also  that  the  beets  must  not  attain  to  a weight  greater 
than  two  pounds  each,  and  must  be  smooth  and  tapering  in  shape. 

KXPKKIMKXTS  OF  1 89 1 . — Tliat  the  re.sults  of  this  .sea.son’s 
work  may  he  better  interpreted,  tables  are  given  below  for  pre- 
cipitation and  temperature  in  1891.  and  the  departure  from  the 
iKU'inal  is  al.so  indic.ited  for  various  parts  of  the  state,  the  same 
general  regions  being  taken  as  are  indicated  above.  These  tables 
are  also  compiled  from  the  reports  of  the  vState  W’eather  Sej'vice. 
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TABLE  V 

Sho7ving  Precipitation  for  i8gi. 


LOCALITY. 

March 

April  May  j 

June 

July 

Aug.  j Sept.  1 Oct. 

A 

1 D 1 

A : D 1 A 1 D 

A 1 D 

A D 

A 1 D . A 1 D A 

D 

Coast 

Willam’te  Valley 
SouthTn  Oregon 
Eastern  Oregon 

|2.39j 

2.81 

U.99I 

-2.01 

1-2.54 

- .03 

- .20 

8.20  +3.67  3-37  .13 

^3.46  + .71  1.99  - .26 
;i.39  - .22  3.22  +1.51 
' .50I-  .41  1.52  - .47 

4.33+2.04 
3.08  +1.30 
1. 92, +1.08 
2.68+1.13 

.66  - .52  : 
..30-  .41 
•74  t -49 
1.45  +1.05I 

t.2i  t.40  4.18  +i  82'6.46 
.86  +.49  2.36  + .84  5.00 
.33  +.07  1.04  + .291. 70 
.32  +.07  .61  + .16  0.61 

+0.69 

+1.57 

-0.17 

-0.54 

TABLE  VI 

Showing  Temperature  for  i8gi. 


LOCALITY- 

March!  April  j May  r June 

“a  i'dTa  I 1) '“a  ; d 1 a I lY 

July  j Aug. 
A Td’  ! A’i  “d 

Sept.  1 
AID 

Oct. 

' A^l  D 

Coast 

Willamette  Vallley... 

Southern  Oregon 

Eastern  Oregon 

...  44.6-1.150.2+1.655.  +1.T57.8-.7 
...  42.9  -3  0 50.4  - .3  57.7  +1.2158.3  -3.2 
...  46.2 -I  2 51.7-  9 57.9 I 59.2 -5.0 
...  35.6-5.849-7-  .6'58.3 -1.5  58.2 -2.0 

61.0  +1.4  64.5  +4.8 

96.3  + .6  68.0  +2.8 

68.3  - .6  71.0  +3.8 
'69.2  + .3  69.5  +1.2 

58  3;t  .5 
58.7  t .61 

60.9  ti.4 
59.0  t .2I 

55-7,t2.7 

55-2|t3.8 

55.2jt2.9 

5i.5't3-2 

In  the  tables  g-iven  above  the  average  temperature  and  pre- 
cipitation are  given  by  months  in  the  column  marked  “A,”  in 
the  column  marked  “ D ” is  noted  the  Departure  (plus  or  minus) 
from  the  normal  of  the  respective  localities. 

It^ill  be  noticed  that  in  general  the  spring  rains  lasted  until 
quite  late  thereby  causing  delay  in  the  time  of  planting,  nearly 
all  of  which  was  done  in  May,  whereas  under  ordinary  circum- 
stances the  seed  coaid  doubtless  be  in  the  ground  by  the  middle 
of  April  at  the  latest. 

A great  many  letters  written  by  the  growers  to  the  Station 
show  that  the  cultivation  was  not  in  all  cases  what  could  be  de- 
sired, and  the  same  thing  was  also  indicated  by  some  of  the  beets 
received.  This  .seems  to  be  particularly  true  concerning  the 
preparation  ot  the  ground,  for  many  beets  were  of  an  irregular 
shape  as  shown  in  Plate  Ilf  which  is  made  from  photographs  of 
beets  received  at  the  Station.  It  will  be  noticed  that  these  beets 
are  all  “scraggly,”  showing  that  the  ground  was  not  worked  to 
a sufficient  depth.  The  beets  shown  in  this  plate  are  poor,  and 
would  not  be  easily  disposed  of  for  .sugar  purposes.  It  should 
always  be  borne  in  mind  that  beets  which  are  profitable  for  the 
manufacturer  are  also  profitable  for  the  farmer. 

In  addition  to  being  irregular  in  .shape,  which  is  of  itself  bad, 
branching  beets  are  usually  sun-burned,  as  they  have  usually 
been  lifted  partially  out  of  the  ground  by  their  own  growth.  In 
.some  instances  beets  were  received  at  the  Station  from  which  it 
would  be  necessary  to  reject  fully  one-half  the  beets  as  unsuitable 
for  sugar  manufacture,  because  allowed  to  grow  above  the  ground. 
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07ie  of  the  ivo>st  things  to  befall  a beet  crop  is  growth  above  ground. 
The  best  beets  for  sugar  purposes  are  the  long,  tapering  roots, 
without  branching  rootlets,  and  if  the  soil  has  been  properly  pre- 
pared, and  the  cultivation  has  been  of  the  proper  kind,  beets  will 
always  take  the  tapering  form  shown  in  Plate  II. 

REvSUi.TS. — The  analyses  made  at  the  Station  during  the 
season  of  i89r-i892  may  be  summarized  as  follows  : 

TABLE  II 

.Showing  County  Averages  for  iSgi. 


County.  [ No.  Sugar.  Purity. 


Benton ^ 39  12.30  74-12 

Columbia i 13-74  79-4^ 

Douglas I 9 12.99  73-45 

Jackson | 3’^..  ib.93  80.99 

Lane 16  14.32  79.95 

Linn 5 n-54  I 79-9^ 

Marion i 15-99  78-38 

Polk I 14-72  78.08 

Lnion ' 3 15.84  1 79-^9 

Washington ii  13-96  | 78-79 

Yamhill i 10.73  ■ 76.64 

Average 14.  *3  78.08 


An  examination  of  the  results  reveals  that  the  analyses  had 
a wide  range,  viz  : from  6.77  per  cent  to  22.44  per  cent  sugar  in 

in  the  juice.  Of  the  95  analyses  made  8 fell  below  10  per  cent  ; 
76  showed  over  12  per  cent,  and  37  over  14  per  cent  sugar.  An 
average  of  81  analy.ses  for  the  Willamette  Valle}*  shows  13.76 
per  cent  .sugar  and  a purity  coefficient  of  77-89  ; the  average 
beet  weighing  a little  over  \ pounds,  while  an  average  of  10 
analy.ses  of  beets  from  Southern  Oregon  showed  13.38  per  cent 
sugar  with  a little  larger  beet.  For  the  entire  state  the  average 
weight  was  608. 5'*^  grams  ; sugar  in  juice,  14.13  percent  ; purity, 
78.08  per  cent. 

d'he  results  obtained  from  the  different  kinds  of  seed  were 
as  follows  : 

Klein  Wanzebener  14.3  Sugar  in  Juice.  79.0  Purity. 

Dippe  Klein  Wanzebener  13.2  “ “ “ 77.1  “ 

\hlmorin  Ini]>roved  13.4  76.2 

YiKi.i)  AND  COST.— An  attempt  was  made  to  collect  reliable 
One  pound  = 453.5  grams. 
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data  as  to  these  items,  but  the  reports  received  were  very  meagre. 
The  average  of  all  reports  concerning  yield  was  20.5  tons  per 
acre,  the  extremes  being  5.  i and  44.2  tons.  The  yield  as  reported 


is  given  below. 


TABLE  VIII 


Showing  Estimated  arid  Theoretical  Yield. 


GROWER.  ' 

1 

i 

Post  Office. 

County. 

Reported 
Yield  in  Tns. 

Theoretical 
' Yield 

in  Tons.* 

Probable 
Yield  of  Su- 
gar per  acre. 

Edward  Albright 

Ashland 

Jackson 

12.0 

i 10.18 

1 3584.0 

A.  W.  Lucas 

Monmouth 

Polk 

30.0 

27.50 

i 8832.0 

D.  S.  K.  Buick 

Roseburg 

Douglas 

25.0 

t 

^ 2385.8 

H.  C.  Perkins 

Llewellyn 

Lane 

18.0 

32.50 

i 4386.4 

J.  Voorhees 

Woodburn 

Marion 

21.5 

1 40  50 

i 6184.2 

J.  S.  Powell 

Philomath 

Benton 

32.7 

15.80 

9364.6 

W.  E.  Smith 

Vale 

Malheur 

20.0 

15.40 

7076.0 

J.  H.  Rinck 

Buxton 

Washington 

17.4 

i 9‘9o 

^5056.4 

John  Henry 

Beaverton 

Washington 

51 

! 21.10 

I 1287.2 

R.  Scott 

Milwaukee 

Clackamas 

44.2 

! 53-40 

i 9025.6 

J.  H.  Crow 

Lorane 

Lane 

II. 0 

1 9-50 

'3130.6 

C.  D.  Thompson 

Corvallis 

Benton 

.— ! 

i 21.10 

1 1287.2 

Average i 

20.5  1 

23-34  1 

5133.3 

So  far  as  reports  were  received,  the  cost  of  production  ranged 
from  $11.25  to  $24.18  per  acre,  some  including  harvesting  and 
some  not,  which  represented  all  hand  work.  This  subject  is 
treated  more  definitely  later  in  the  bulletin. 

Considerable  disappointment  is  felt  that  farmers  to  whom 
seed  was  sent  in  the  majority  of  cases  did  not  take  the  trouble  to 
I'eport  more  carefully  the  two  items  of  yield  and  cost.  These 
are  two  vital  items  to  the  farmer — ^the  very  ones  which  affect  him 
most.  It  matters  little  how  high  a per  cent  of  sugar  Oregon 
])eets  contain,  if  they  cannot  be  pi'oduced  at  a price  a factory  can 
afford  to  pay,  we  may  just  as  well  stop  all  talk  about  the  indus^ 
try.  Right  here  I desire  to  urge  upon  any  who  may  undertake 
future  work  the  absolute  necessity  of  reporting  these  two  items 
estimated  as  closely  as  possible. 

EXPERIMENTS  OP  1 892. — ‘For  the  investigations  of  1892  the 
following  varieties  were  used,  Desprez’  Early  Rose,  Vilmorin 
Improved,  Klein  Wanzlebener,  and  White  Imperial,  all  of  which 


*The  so-called  theoretical  yield  assumes  there  are  40,000  beets  to  the 
acre,  which  in  general  holds  true  for  beets  weighing  less  than  800  grams, 
t Weight  of  beet  over  800  grams.  See  previous  note. 
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are  favorite  kinds,  the  first  being  much  used  in  California.  Un- 
fortunately the  seed  was  delayed  iu  reaching  us,  so  it  could  not 
be  distributed  to  the  farmers  as  early  as  it  should  have  been  to 
secure  the  best  results.  Had  the  seed  reached  us  in  due  time, 
it  could  have  been  put  into  the  ground  in  April  for  at  that 
time  there  was  favorable  weather  for  seeding,  but  by  the  time  the 
seed  had  been  distributed  cold  weather  .set  in  and  continued  till 
May,  after  which  the  weather  became  very  dry  rendering  the 
conditions  for  a fair  trial  very  unfavorable.  The*  temperature 
conditions  for  the  season  are  indicated  on  the  charts  given  on  the 
following  page,  which  also  give  the  normal  temperature  for  this 
and  the  previous  season.  The  rainfall  for  the  season  was  below 
the  normal  and  reports  all  read  “ very  dr}^”  ‘‘  extraordinary 
dry,”  ” weather  very  unfavorable.”  In  fact  nearly  all  the  beets 
in  the  eastern  portion  of  the  state  failed  to  mature,  and  in  many 
instances  the  seed  failed  to  germinate.  So  far  as  the  season’s 
climate  is  concerned,  then,  the  experiments  were  greatly  handi- 
capped and  we  were  ” in  pursuit  of  knowledge  under  difficulties.” 

The  cultivation  for  this  season  was  the  same  as  for  the 
previous  year  except  that  the  rows  were  placed  20  inches  apart. 

Owing  to  the  disturbed  condition  of  the  experiment  the 
results  are  doubtless  poorer  than  would  have  been  the  case  had 
the  season  been  one  of  more  nearly  normal  condition.  Still  the 
results  confirm  the  conclusions  of  the  previous  year,  that  Oregon 
possesses  the  conditions  necessary  for  the  production  of  excellent 
beets  for  the  purpose  of  beet  sugar  manufacture. 

RESULTS. — Seed  was  sent  to  140  farmers,  twenty  of  whom 
reported  absolute  failure  of  crop  on  account  of  unfavorable  weath- 
er, and  two  on  account  of  insect  pests  and  squirrels. 

The  average  of  all  analyses  for  the  state  was  15.7  per  cent 
sugar  in  the  juice,  with  a purity  of  78.08,  against  13.75  per  cent 
and  a purity  of  77.57  for  previous  season.  Out  of  the  65  analyses 
made  only  ii  indicated  less  than  12  per  cent  .sugar  in  the  juice, 
and  41  samples  indicated  over  14  per  cent,  the  extremes  being 
9.4  per  cent  and  23.8  per  cent.  The  average  tor  the  different 
natural  divisions  of  the  state  were  as  follows  : 


Willamette  Valley,  44  samples 14.7  per  cent. 

Ea.stern  Oregon,  ii  samples 19.2  ” ” 

.Southern  Oregon,  10  samples 15. i ” ‘‘ 


Comparative  Temperature  Charts. 


Normal  for  Eastern  Oregon  — 
Mean  for  Eastern  Oregon  1891 
Mean  for  Eastern  Oregon  1892 


Normal  for  Willamette  Valley 

Mean  for  Willamette  Valley,  1891 
Mean  for  Willamette  Valley,  1892 
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Expressed  by  counties  the  averages  are  as  follows  : 
TABLE  IX 

Showing  Averages  for  i8g2  by  Counties. 


County. 

; No. 
Analyses. 

Average  for 
1S92. 

Purity 

Benton 

17 

12.80 

86  50 

Clackamas 

15.10 

87-83 

Douglas 

1 9 

15.20 

81.15 

Jackson 

15.00 

84-74 

Lane 

15.20 

84.05 

Lincoln 

i 3 

16.20 

83  CO 

Linn 

' I 

17.10 

73-74 

Marion 

13.80 

74.60 

Polk 

; 5 

• 1450 

73-30 

Union  ..  ..  

7 

19  80 

87-33 

Washington 

10 

15  50 

78.79 

Yamhill.., 

5 

13.70 

82.83 

Josephine 

15-70 

88.00 

Wasco 

' 21.10 

90.50 

Malheur 

20.20 

CS4.90 

The  results  of  the  different  varieties  of  seed  have  been  cal- 
culated onl}^  for  the  Willamette  valley  since  in  the  other  portions 
of  the  state  there  was  not  enough  of  any  one  kind  used  to  give 
any  valuable  indications. 

Vilmorin  Improved 13.4  per  cent  sugar 76.2  purity. 

Imperial  Rose 14.0  “ “ 84.7 

Klein  Wanzlebener..., 15.0  “ “ “ 81,9  “ 

White  Imperial 15.9  “ “ “ 82.3 

Experiments  from  1893-1897. 

While  no  definitely  outlined  experiments  have  been  con- 
ducted since  1892.  \’et  the  Station  has  furnished  more  or  less 
seed  to  various  parties,  who  have  sent  the  beets  to  be  analyzed. 
In  other  cases  beet  seed  has  been  furnished  b}’  other  parties,  and 
analyses  have  been  made  in  all  cases  when  beets  were  forwarded 
to  the  Station.  The  average  of  the  results  of  23  analyses  made 
since  1892  shows  15.05  per  cent  sugar  in  the  juice,  and  a purity 
of  89.8  per  cent.  In  addition  to  these  analyses,  the  following 
were  also  made,  but  the  beets  having  received  several  rains 
before  being  sent,  which  had  induced  a second  growth,  and  a 
number  of  the  beets  having  been  grown  on  alkali  soil,  the  results 
were  not  taken  into  account  in  making  up  the  averages. 
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TABLE  X. 


Lab. 

No. 

Grower. 

Av. 

Weight 

Grams 

Sugar 

in 

Juice. 

Sugar 

in 

Beet. 

Purity. 

Solids. 

Solids 

not 

Sugar. 

780 

W.  G.  Hunter 

1997 

13.6 

12.93 

70.5 

19-3 

5-7 

779 

L.  Oldenburg.. 

1517 

12.0 

1 11-40 

64.2 

18.7 

67 

781 

S.  F.  Newliard 

717 

50 

1 4.75 

57.7 

8.8 

3-8 

782 

C.  A.  Dunn 

419 

18.4 

' 17-48 

80.0 

23.0 

4.6 

7^3 

A.  W.  Gillis... 

796 

14.0 

! 13-30 

76.2 

18.5 

4-5 

784 

M.  Reynolds  .. 

225 

10. 0 

1 9.50 

66.7 

16.5 

6.5 

785 

W.  A.  Messner 

474 

20.9 

19.85 

i 82.5  , 

25.2 

4-3 

786 

A.  Goodin 

290 

20.2 

. 19-19 

1 83.7 

24. 1 

3-9 

Average ' 

804  ^ 

14.3 

* 13-55 

72.7 

19-3 

5-0 

Average  of  all  Results. 

Let  us  now  collect  the  results  which  have  been  thus  sepa- 
rately set  forth.  In  the  same  table  I beg  to  include  the  averages 
from  analyses  made  at  Washington,  D.  C.,  by  the  U.  S.  Depart- 
ment of  Agriculture.-  These  last  mentioned  results  really  indi- 
cate a little  too  high,  probably  about  lo  per  cent,  on  account  of 
the  time  that  necessarily  elapsed  between  harvesting  and  analyz- 
ing, which  would  result  in  a loss  of  water. 

Expressed  by  counties  the  averages  are  as  follows  : . 


TABLE  XI 

Shoiuing  Average  of  all  Analyses  for  each  Counly. 


County. 

No.  Analyses- 

Av.  of  Anal- 
yses made  at 
Station. 

! 

Purity. 

No.  Analyses 

Average  for 
u.  s.  Dept. 
Agriculture. 

Puri  tv. 

Benton 

12.57 

79-63 

5 

14-34  i 

82.1 

Clackamas 

8 

15.62 

78.76 

3 1 

15-36  ! 

84.: 

Columbia 

13-74 

79.42 

3 

15-30 

81.' 

Coos 

5 

14-56  ; 

i 82. ( 

Douglas 

14.10 

Id 

00 

I 

17-74  : 

84-: 

Jackson  

4 

' 17-93 

81.00 

I 

18.94 

• 83.. 

Lane 

14.42 

80.19 

6 

14.24 

85- 

Lincoln*  

Linn 

H.13 

73-43 

I 

14-15 

79.. 

Marion 

15-17 

74.60 

2 

14-15 

81. 

Polk 

14-54 

74.10 

I 

12.10 

79-< 

L’nion 

i8.6r 

85.10 

2 

14-35 

81.1 

Washington 

15-29 

80.98 

3 

12.49 

80.; 

Vandiill 

12.87 

82.76 

0 

Josephine 

I ^ 70 

8i.2I 

0 

Wasco 

21,10 

QO  ^0 

0 

Malheur 

20.20 

83-44 

0 

vShernian 

I 

13-55 

72.: 

rmatilla 

I 

15.12 

80.  ( 

Multnomah 

16.90 

76.80  , 

*Averaged  with  lieiiton  County. 
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If  we  omit,  in  making  np  the  average  for  the  state,  those 
samples  wliich  indicate  less  than  lo  per  cent  sugar  in  the  juice 
(which  were  very  few,  as  will  be  obsei  ved  on  examination  of  the 
table  in  the  back  part  of  the  bulletin)  as  being  beets  which  had 
not  received  proper  cultivation,  the  averages  for  the  state  will  be 


SUGAR. 

PURITY 

For  the  season  of  1891 

143 

78  2 

For  the  season^of  1892 

15  9 

81.4 

Since  1892 

84.8 

Mean 

15-0 

81.5 

TABLE  XII 


Showing  Results  of  Varieties  in  Willamette  Valley. 


Sugar. 

1 

1 Puiity 

1891 

^^92  1 

1"  1891 

1892 

Xlein  Wanzlebener.  

i 14-3 

15-0 

1 79.0  ' 

^1.9 

Dippe  Klein  Wanzlebener 

! 13.2 

1 

i 77-1 

Viimorin  Improved 

13.4  i 

13-4 

! 76.2 

76.2 

White  Imperial 

15-9 

j 

82.3 

Desprez’  Early  Rose 

14.0  1 

I 

84.7 

Yield. 

Attempts  were  made  in  these  experiments  to  secure  reliable 
data  as  to  both  the  yield  and  cost  as  has  been  indicated  above. 

Altogether  the  reports  for  1892  were  quite  complete.  The 
results  given  are  calculated  from  a measured  plot  according  to 
the  following  instructions  which  were  .sent  with  each  package  of 
seed. 


“ When  the  beet.s  seem  to  be  ni'iture  select  an  average  row  and  gather 
every  plant  along  a distance  w.iich  should  vary  as  follows,  acconling  to 
width  between  rows  : 


B'rom  rows 


16  inches 

i8 

20 

22  ‘‘ 

24 


a])art 


gather 


75 

.662/3 


59- « 


54^ 


50 


feet. 


“ The  number  of  beets  growing  in  the  row,  of  the  length  mentioned 
above,  must  be  counted  The  tops  are  then  to  be  removed,  the  beets  care- 
fully washed  free  from  dirt,  wi])ed  and  weighed.  When  the  row  is  not  long 
enough  to  meet  the  conditions,  take  enough  from  the  adjacent  row  to  make 
up  the  required  length.  Tlie  number  of  beets  harvested  multi])lied  by  435.6 
will  give  the  total  numijer  per  acre.  The  total  weight  of  beets  harvested 
multiplied  by  435.6  will  give  the  yield  ]>er  acre.”^' 

Upon  the  above  basis  the  reports  on  the  following  page 


were  made. 


■Circular  of  V . S.  Department  of  .Agriculture. 
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J.  S Powell Benton 

College  Farm “ 

G.  R.  Woodruff “ 


C.  J.  Bishop “ 

William  Bogne “ 

Average 

A.  J.  Thompson  Clackamas... 

D.  S.  K.  Buick Douglas 

W.  L.  Tower “ 

B.  D.  Dyer  “ 

M.  Demnier “ 

J.  H.  Bard “ 

W.  H.  Norcross “ 

Average 

Edward  Albright Jackson 

T.  E.  Hills “ 

Average 

H.  C.  Perkins Lane 

J.  H.  Crow “ 

R.  S.  Reed “ 

R.  E.  Cartwright “ 

Average 


15.8  M.  Snyder Linn 

5-8  W.  E.  Smith Malheur. 

J-  Voorheees Marion, 

2.  8 J-  “ 

^ Average 

IQ  I A.  W.  Lucas Polk.... 

J.  D.  Stewart “ .. 

9'^  C.  D.  Nain “ .. 

250  Average 

M.  J.  Duffy Union.. 

T K Bpvnolds “ 


Aveage 


11. 7 
20.2 

21.5 

45- o 
33-2 

30.0 

21.7 
44.4 

32.0 

5-0 

22.0 
13  5 


36.1  J.  H.  Rinck Washington  17.0 


17.4  “ “ lo.o 

21.6  John  Henry  “ 5.0 

12.0  P*  Reeder “ 14.0 

27.4  J-  Rowell “ 21.0 

14.7  P-  Pointer “ 8. 

is'o  Average 12.6 

q c M.  O.  Lownsdale... Yamhill 47.0 

22.8  J-  Sample “ ......  6.8 

30.2  Average 26.8 

20.2  E.  F.  Meissner Joseph  ne 15.2 


Segregating  the  results  of  1892  from  those  of  1891,  it  is 
found  that  notwithstanding  the  unfavorable  season  the  average 
yield  for  the  state  was  23.18  tons  per  acre  against  20.5  tons  for 
1891. 

The  average  yield  reported  in  California  in  1896  was  14  tons 
per  acre.  The  following  averages  have  been  obtained  in  other 
states  : 


Minnesota 

W>^oniing 

South  Dakota 

Nevada 

Colorado 

Iowa 

Indiana 

New  York.... 


15.0  tons  per  acre. 

7-5  “ " " 

8.1  “ “ “ 

20.0  “ “ “ 

26.0  “ “ “ 

20.0  “ “ “ 

30.0  “ “ 

19.5  “ “ “ 


With  the  exception  of  California,  the  yields  above  given  were 
obtained  in  experimental  culture  as  in  Oregon.  That  from  Cali- 
fornia was  based  upon  actual  results  obtained  by  farmers  in  pro- 
ducing beets  for  the  factory.  Other  results  obtained  in  the  same 
manner  are  as  follows  : 


TABLF:  XIII. 


' 1891 

1892 

' 1893 

1894 

1895 

Lehi, 

Utah 

...;  6.60 

6.50 

9.70 

11.47  i 

11-54 

Chino, 

, California 

...j  7.26 

7 50 

1 1 . 70 

9. 16 

ri.03_ 

One  striking  feature  in  the  above  table  is  the  increase 
in  yield  after  the  first  two  years — after  farmers  had  become 


28 


acquainted  with  methods  of  cultivation.  To  produce  the  highest 
yield,  both  in  tons  and  in  the  per  cent  of  sugar,  requires  a certain 
amount  of  skill,  which  has  to  be  learned  by  careful  observation 
and  study,  which  fact  is  illustrated  in  the  above  table. 

Mr.  John  Henry,  of  Beaverton,  and  Mr.  R.  Kuhne,  of 
Tigard.sville,  Oregon,  both  undertook  quite  carefully  conducted 
experiments  during  the  past  }^ear.  The  foiiner  reports  a yield  of 
10.5  tons  per  acre,  which  cost  ^42.89,  not  including  delivery  to 
the  factor}'.  Concerning  the  cost  Mr.  Henry  writes: 

“In  this  experiment  the  cost  per  acre  of  beets  is  far  too  high.  I put 
tlie  seed  in  with  a hand  instead  of  a horse  drill,  and  dug  with  a spade  in- 
stead of  a horse  puller. 

“ The  fact  which  I .sought  was  the  cost  between  the  time  the  .‘-eedwasin 
the  ground  till  the  crop  was  ready  to  dig,  with  labor  costing  10  and  12^^  cts. 
{)er  hour,  and  it  was  just  $12.14.  • the  total  is  included 


Preparing  the  acre $5-00 

Seed,  834  pounds 2.62 

Interest  on  land 8 00. 


“ The  ground  had  an  ordinary  plowing  in  IMarch,  and  was  plowed  ten 
(lo)  inches  deep,  and  seeded  May  21st.  Previous  crop  was  corn,  manured.” 

It  should  be  stated  that  Mr.  Henry’s  beets  were  excellent 
samples,  analyzing  18.3  percent  sugar  in  the  juice,  with  a purity 
of  86  7.  For  such  beets  as  the.se  a factory  would  pay  about  $5 
per  ton. 

Mr.  Kuhne's  report  showed  a yield  of  13  tons  per  acre, 
which  cost  $35.  These  beets  would  have  commanded  from 
$4  50  to  $5.00.  according  to  their  sugar  content  which  in  all  cases 
was  high,  and  the  purity  exceptionally  good,  thus  giving  a re- 
turn of  about  $60  per  acre,  or  a profit  of  $25. 

I consider  the.se  results  quite  trustworthy,  and  fairly  indica- 
tive of  what  may  be  expected  from  careful,  intelligent  work. 
Mr.  Henry  is  a very  careful  worker,  and  has  had  much  experience 
in  vegetable  growing.  Mr.  Kuhne  has  had  many  years  experi- 
ence both  in  Germany  and  this  country  in  growing  beets  for 
sugar  ])ur])oses. 

It  is  evident  that,  as  with  every  other  crop,  the  yield  and 
cost  of  beets  must  necessarily  depend  upon  many  things,  as 
\-ariety.  distance  between  rows,  soil,  cultivation,  and  season,  hence 
this  will  always  be  a more  or  less  varying  factor.  I think,  how- 
ever, that  for  the  Willamette  Valley  and  Southern  Oregon  in 
general,  when  farmers  have  become  accustomed  to  the  business, 
an  average  of  15  tons  ]>er  acre  is  a very  con.servative  estimate. 
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In  Eastern  Oregon  the  uncertainty  of  the  season  renders  the 
ability  to  irrigate  almost  an  essential  condition,  and  if  this  is 
met,  there  can  be  little  doubt  but  that  the  yield  would  even  ex* 
ceed  that  for  the  Willamette  Valle^^ 

Turning  elsewhere  for  additional  inlorrnation  I offer  the 
following  from  the  Watsonville  Pajaronian  which  gives  a review 
of  the  cost  and  returns  from  sugar  beet  crops  in  the  Pajaro  val- 
le}^  during  1891.  In  explaining  the  results  the  writer  says  the 
results  are  taken  from  the  cultivator’s  own  figures.  In  each 
instance  the  land  belonged  to  the  beet  grower,  and  his  estimated 
value  of  the  rent  given.  In  the  article  mentioned  there  are  given 
statements  of  ten  growers  of  which  we  select  the  lowest,  and  the 
highest. 

n.  E.  PEARCE— 15  ACRES. 

“ Plowing  and  preparing  land,  $5  per  acre — 31  cents  per  ton — total  $75. 
Seed.  $]  02  cents  per  acre-6  cents  per  ton-total,  $15.30.  Hoeing,  thinning, 
topping  and  loading  into  wagon,  $24.23  per  acre-$i.5o  per,  ton-total,  $362.45. 
Plowing  out  and  hauling,  $8.08  per  acre — 50  cents  per  ton — total,  $121.20. 
241,147  tons  yielded  $1205.73  1 profit  per  acre,  $42.05  ; per  ton,  $2.63  ; e.sti 
mated  rent  of  land,  $15  per  acre — 93  cents  per  ton.” 


J.  PEDERSEN — 15  ACRES. 

Plowing  and  preparing  land,  $7  per  acre— 30  cents  per  ton — total  $105. 
Seed,  $1.09  per  acre — 5 cents  per  ton — total,  $16.35.  Thinning,  hoeing,  top- 
ping and  loading  into  wagon,  $28.43  P^r  acre — $1.20  per  ton — total,  $426.45. 
Plowing  out  and  hauling,  $9.48  per  acre — 40  cents  per  ton — total, $142. 20. 
350.17  tons  yielded  $1,750.86  ; profit  per  acre,  $70.72  ; per  ton,  $3.05  ; esti- 
mated rent  of  land,  $20  per  acre — 84  cents  per  ton. 

I also  present  the  statement  of  four  growers  near  the  Chino 
factory,  which  shows  the  cost  to  the  time  of  harvesting. 


STATEMENT  OF  F.  MOORE. 


Preparing  soil,  20  acres $58.75 

Seed,  302  lbs,  at  12  cents 36.24 

Planting i3-00 

Thinning 75-00 

Hoeing 24.00 

Cultivating 27.50 

Totalexpen.se..  $23449 

Expense  per  acre 11.72 

statp:ment  of  w.  c.  rightmip:r. 

Preparing  .soil,  17  acres $68.90 

Seed 20.40 

Planting 6.80 

Thinning 88.40 

Hoeing 34.00 

Cultivating 34.00 


Total  expense $251.60 

Expense  per  acre 14.80 


statement  of  brenttinger 


& TIFFANY. 

Preparing  soil,  50  acres $150.00 

Seed,  15  lbs.  per  acre,  at  12  cts.  90.00 

Planting 20.00 

Thinning  308.00 

Cidtivating 25.00 

Hoeing 6000 


Total  expense $653.00 

Expen.se  per  acre h3-o6 

.STATEMENT  OF  MR.  PRIMS. 

Preparing  soil,  10  acres $25.00 

Seed  108  pounds 12.96 

Planting 4.50 

Thinning 45-25 

Hoeing 54.00 

Cultivating IE50 


Total $153.21 

PvXpense  per  acre 15-32 
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PART  III. 

Cultivation. 

Too  much  cannot  be  said  upon  this  subject,  for  in  the  culti- 
vation  lies  the  secret  of  success  in  sugar  beet  culture.  It  has 
been  said,  “ The  sugar  is  hoed  into  the  beet,”  and  this  is  literally 
true.  The  foregoing  results  were  all  obtained  while  the  farmers 
were  entirely  unfamiliar  with  the  careful  culture  so  essential  to 
success  in  th’S  industry.  The  sugar  beet  is  a thoroughbred,  and 
needs  close  attention.  When  neglected  it  will  show  a double  re- 
sentment by  giving  (i)  a small  sugar  content  and  low  purity,  (2) 
a small  yield.  Small  size,  regular  tapering  lOots,  growing  entirely 
below  the  ground  are  three  essential  points  to  be  secured  in  beet 
culture.  Whatever  method  of  cultivation  be  followed,  these 
three  points  should  ever  be  the  object.  In  many  cases  all  three 
had  been  neglected  in  the  cultivation  of  the  beets  above  described, 
the  directions  to  the  contrary  notwithstanding.  This  has  undoubt- 
edly^ had  the  effect  of  lowering  the  average  for  the  state  by  at 
least  one  per  cent. 

I consider  the  beets  produced  by  Mr  .Henry  and  by  Mr.  Kuhne, 
before  mentioned,  as  being  the  most  indicative  of  what  may  be 
expected  in  Oregon,  when  growers  understand  the  cultivation 
of  beets  for  sugar  purposes.  Particularly  do  I think  this  is  true 
of  Mr.  Kuhne’s  beets,  for  the  gentleman  for  many  y^ears  was 
connected  with  the  Oxard  factory  in  Nebraska  as  an  expert 
grower  of  beet  seed.  These  beets  were  received  Oct.  i,  and  gave 
the  following  results  : 

TABLE  XIV 

Showing  Analyses  of  Oregon  Beets  Produced  by  an  Experienced  Grower. 


Lab. 

No. 

Av.  \Vt. 
in  grams. 

Sugar  in 
Juice. 

Purity. 

Variety. 

“ 748 

275 

17.0 

91.4 

Klein  Wanzlebener  (German  Seed,; 

749 

337 

16.6 

89.2 

Vilmorin,  Blanche ameliore  (Fr.  “ ) 

750 

268 

17.8 

88.2 

Kuhne’s  Improved  (Nebraska  “ ) 

Av. 

290 

17. 1 

89.7 

The  above  samples  had  received  the  first  rains.  On  Dec.  8, 
after  the  .second  heavy  rain,  beets  from  the  same  plats  were  again 
.subjected  to  analysis. 
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TABLE  XV. 


Lab. 

No 

, Av.  Wt. 
in  Grains. 

Suyar  in 
Juice. 

Purity. 

Variety. 

761 

; 222 

16.5 

8t.i 

Klein  VVanzlebener  (German  seed.) 

762 

1 198 

14.0 

77-7 

“ (Nebraska  “ ) 

759 

1 329 

f5-4 

93-0 

Vilniorin  Blanche  ameliore  (Fr.  “ ) 

760 

12,4 

' 90.7 

! “ “ “ (Nebraska  “ ) 

A5_8_ 

13  6 

85.0 

: Kuline’s  Improved  (Nebraska  “ ) 

! 236 

15-2 

86.3^ 

i Av.  of  same  varieties  as  in  table  XIV. 

Mr.  Henr^^’s  beets  gave  the  following  results: 
TABLE  XVI 

Shozuing-  Analyses  of  Well  Cultivated  Beets. 


Lab. 

Av.  Wt.“ 

Sugar  in 

Date 

1 T r * 

No. 

in  Grams. 

Juice. 

Purity. 

Received 

1 Variety. 

732 

281 

18.3 

86.7 

Sept  22  96 

White  Imperial,  German 

756 

279 

18.8 

92.1 

Nov.  2,  96 

“ “ “ 

757 

j 279 

16  r 1 

71.2 

Nov.  2,  96 

Klein  Wanzlebener 

__  U-1 J 

_83-3 

1 

--  j 

Average. 

When  these  results  are  compared  with  those  of  other  states 
in  which  the  cultivation  has  become  reasonably  good,  I think  it 
will  be  admitted  that  Oregon  need  stand  second  to  no  state  in  pro- 
ducing beets  suitable  for  sugar  purposes.  Prof.  Wiley  in  his 
notes  on  the  analyses  made  at  the  U.  S.  Department  of  Agricul- 
ture, says:  “The  samples  from  Oregon  are  uniformly  rich  in 

quality,  and  if  they  truly  repre:fcnt  the  capabilities  of  the  state, 
there  is  certainly  a bright  future  for  the  sugar  beet  industry  on 
that  portion  of  the  Pacific  coast.’’ 

If  we  turn  to  either  California  or  Utah,  we  will  find  evidence 
that  in  neither  place  did  the  farmers  at  first  reap  the  greatest 
rewards,  and  this  could  not  be  expected  in  Oregon.  In  these  two 
states  there  has  been  a progressing  richness  of  the  beet  as  better 
methods  of  cultivation  were  adopted,  as  iirstance  : 


TABLE  XVII 

Shoivizig  Effect  of  Improved  Culture. 


STATE. 

' 1891  1 

1892  i 

1893 

1894  j 
15.0  ! 

12.  I i 

1895 

California,  Chino 

rtah,  Lehi 

! t3-0  i 

1 II. 0 1 

0 00 

rt  i-I 

14.0 

II. 6 

15.0 

13-5 

Not  onl}^  has  the 

sugar  per  cent  increased, 

but  also  the  yield 

per  acre  : 

YEAR 1891 

1892 

i«93 

1894 

i«95 

Utah,  tons 6.60 

6.50 

9.70 

11,47 

11  57 

32 


A small  beet  is  desirable,  for  the  sugar  content  and  purit}" 
varies  inversely  as  the  size  of  the  beet.  The  size  of  the  beet  can 
l>e  largely  governed  by  close  planting,  which  not  only  gives  a 
richer  beet  but  also  a greater  yield.  Pagnoul  has  conducted  ex- 
periments extending  over  8 years  intending  to  show  this. 

DISTANCES  APART  IN  INCHES.  PER  CENT  SUGAR.  YIEED  PER  ACRE. 

Wide  distance,  20  X 20  10.2  28.40 

Narrow  distance,  17  X 8 12.2  36.05 

The  same  may  be  shown  by  the  following  Oregon  produced 
l)eets,  selected  at  random  from  the  tables : 

TABLE  XVIII 

Showing  Quality  of  Small  and  of  Large  Beets. 


. 

‘ ■ ■ 

Weight 

Per  cent 

1 

SIZE. 

variety. 

in  I 

Grams. 

Sugar  in 
Juice. 

j Purity. 

Small. 

White  Imperial 

192 

20.60 

84.32 

Klein  Wanzlebener 

341 

19.00 

67.80 

White  Imperial 

250 

16.70 

88.30 

“ 

Early  Rose 

165 

17.70 

76.60 

“ 

Klein  Wanzlebener 

, 236 

16.20 

76.04 

* ‘ 

Vilmorin 

350 

18.00 

82.13 

76.19 

71.80 

81.79 

83.20 
82.90 

78.38 

54.10 


75-3_6 

74.20 

80.55 

77.20 
85.00 
80  00 
68.12 


Averaj^e..  I7L5  i3-7i  77-51 


Thus  it  is  seen  that  the  method  of  planting  conducive  to 
the  production  of  beets  rich  in  sugar,  also  gives  the  largest  yield. 

Good  cultivation  demands  that  the  beet  root  be  entirely  below 
the  ground.  If  above  ground  the  sugar  content  decreases  rapidly  in 
tlie  upper  portion,  which  under  any  circumstances  is  the  poorest 
in  sugar  which  fact  is  well  shown  in  the  following  tables : 


Average., 

Medium. 


Average. 

Large. 


White  Imperial 538 

Klein  Wanzlebener * 865 

White  Imperial 803 

Desprez  Early  Rose 980 

Klein  Wanzlebener 920 

Vilmorin 1021 


256  I 18.00 


14.70 

14- 15 

10.90 

14.00 

15- 99 

13.40 


856 


White  Imperial 1623 

Klein  Wanzlebener 1880 

White  Imperial  1416 

Desprez  Early  Rose 1970 

Klein  Wanzlebener  1700 

Vilmorin 1700 


13.86 

14.00 
14.41 
19.30 
1 1.90 
12.88 
9.81 


TABLE  XIX 

Showing  Effect  of  Good  Cultivation.^ 


Amt.  of  sugar 

Purity. 

Well  grown. 

- { ton 

15-5 

16.6 

82.7 

83.0 

69.9 

77.2 

average  of  ! 

Poorly  grown, 

average  of  | 

II. 4 

1 13-6 

Also  from  beets  analyzed  at  the  Station  : 

TABLE  XX 

Showing  Relative  Quality  of  Top  and  Bottom  of  Root. 

Sugar  in  Juice.  Purity. 

Top  of  No.  782 17.0  76.6 

Middle  of  No.  782 18.6  83.4 

Bottom  of  No.  782 20.4  86.8 

The  matter  of  securing  good  beets  rich  in  sugar,  as  well  as 
a good  yield,  is  almost  entirely  dependent  upon  careful  cultiva- 
tion. They  cannot  be  produced  on  a large  scale  by  any  one  person, 
nor  in  as  careless  a manner  as  most  crops.  The  industry  offers  no 
inducement  for  the  naturally  tired  farmer.  The  sugar  beet  requires 
much  work,  but  when  well  cared  for  will  give  larger  returns. 
There  is  no  royal  road  to  wealth  even  through  the  sweetness  of 
the  sugar  beet. 

The  soil  requires  special  preparation.  The  first  plowing, 
which  should  be  in  the  fall,  should  be  followed  by  a spring  plow- 
ing to  a depth  of  not  less  than  10  inches,  and  almost  without 
exception  in  Eastern  Oregon  and  the  Willamette  Valley  the 
ground  should  be  sub-soiled  to  a depth  of  1 5 inches.  This  I deem 
essential  in  portions  of  Oregon  to  prevent  the  beet  from  growing 
out  of  the  ground.  If  the  beet  comes  in  contact  with  a hardpan, 
it  is  pushed  directly  upward  by  its  own  growth,  and  in  most  cases 
the  root  splits  into  several  branching  prongs,  as  illustrated  in 
Plate  III, 

Allow  to  lie  until  about  one  week  before  the  time  for  seeding. 
Then  plow  once  more  to  a depth  of  4 to  5 inches,  and  work  the 
soil  into  a fine  and  condition  (i.  e.,  do  not  pack  it  down 

with  a drag.)  After  allowing  land  to  lie  5 to  7 days  plant  the 
seed.  The  object  of  allowing  the  interim  is  that  sufficient  mois- 
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ture  may  be  drawn  from  below  for  the  germination  of  the  plant, 
and  that  the  land  ma}’  be  warmed  by  the  sun,  after  pulverization. 
No  manure  should  be  applied  unless  in  the  shape  of  well-rotted 
compost  put  on  in  the  fall.  In  ordinary  soil  the  rows  should  be 
eighteen  inches  apart : in  very  rich  less ; and  in  poor  soil  more 
than  that  distance  apart.  The  conditions  should  be  such  that  the 
beets  can  not  attain  a greater  weight  than  two  pounds  each.  The 
seed  sliould  be  planted  one-half  to  three-quarters  of  an  inch  deep, 
and  about  20  pounds  of  seed  used  to  the  acre.  The  seed  may 
be  soaked  before  planting,  which  should  be  done  as  early  in  April* 
as  the  conditions  will  allow. 

The  cultivation  must  be  thorough,  and  should  begin  as  soon 
as  the  plants  show  in  the  row.  When  the  beets  have  put  out  four 
leaves  thin  them  out  so  as  to  leave  the  plants  standing  about  six 
inches  (not  farther)  apart  in  the  row.  The  weeds  should  be  kept 
down  and- the  ground  well  stirred. 

Several  special  tools  have  been  devised  for  the  cultivation  of 
the  crop,  a description  of  which  can  be  found  in  the  publications 
of  the  U.  S.  Department  of  Agriculture.  These,  however,  will 
only  be  needed  in  case  the  industry  should  attain  a footing  which 
demands  a large  supply  of  beets.  As  soon  as  the  beets  begin  to 
to  show  any  tendency  to  grow  out  of  the  ground,  earth  should  be 
well  ridged  up  along  the  rows  to  cover  the  upper  part  of  the  beets. 

The  beets  should  not  be  harvested  till  perfectly  ripe,  which  will 
be  indicated  by  a 3'ellowish  green  color  of  the  outer  leaves,  which 
fall  and  form  a wreath  around  the  plant. 

Just  what  will  be  found  the  best  method  of  keeping  beets 
after  the}'  are  ripe,  till  the}'  can  be  used  at  the  factory,  cannot  be 
answered  at  present  with  any  degree  of  certainty  It  may  be 
found  possible  in  Eastern  and  vSouthern  Oregon  to  leave  the  beets 
in  the  ground  till  needed  at  the  factory.  This  would  be  possible 
if  it  is  found  that  the  slight  second  growth  which  might  be  in- 
duced would  not  cause  a greater  lo.ss  of  sugar  than  would  be 
(occasioned  by  siloing.  If  this  method  can  be  practiced  it  means 
a material  saving  in  handling  the  crop.  If  the  loss  by  such  a 
method  is  too  great,  then  either  the  silo,  consisting  of  a pit  lined 
with  straw,  or  sheds,  as  used  at  Norfolk,  Neb.,  shown  in  the  ac- 
companying illustration,  which  also  well  illustrates  the  magnitude 
of  the  industry  as  there  operated,  may  be  used.  luther  of  these 
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methods,  I am  satisfied  can  be  used  successfully  in  the  eastern  or 
southern  part  of  the  state,  but  in  the  Willamette  Valley  probably 
the  shed  will  be  the  only  feasible  means.  Experiments  are  to  be 
made  this  season  to  determine  the  rate  of  decrease  in  sugar  content 
and  purity  by  allowing  the  beets  to  remain  in  the  ground  till  used. 

The  producing  of  beets  rich  in  sugar  is  an  important  matter 
from  a financial  staiid  point,  for  it  c:>sts  nearly  as  much  to  produce 
beets  containing  the  minimum  of  12  per  cent  sugar,  as  to  produce 
those  carrying  18  per  cent.  The  former  would  bring  but  $3.50 
per  ton,  or,  assuming  a yield  ol  12  tons  per  acre,  an  income  of 
$42  per  acre,  while  the  latter  would  bring  $4.50  per  ton,  or  $54 
per  acre,  which  is  a very  material  difference. 

The  growing  of  beets  is  particularly  adapted  to  small  farms, 
and  offers  remunerative  employment  to  nearly  the  whole  family. 
Much  of  the  work  can  be  done  by  the  children,  thus  giving  fair 
returns  for  their  labor,  as  well  as  the  profit  on  the  crop. 

Further  the  industry  is  bound  to  show  results  in  a better 
system  of  general  farming,  for  it  will  induce  careful  attention  to 
the  best  practice  in  order  to  obtain  the  optimum  results.  He  who 
produces  the  best  quality  of  beets  will  obtain  the  best  price  for 
his  product.  Hence  the  industry  will  be  an  educational  one  in 
the  truest  sense. 

Beets  instead  of  Bare  Fallow. 

If  farmers  undertake  sugar  beet  growing  the  crop  should  be 
one  of  rotation.  This  could  well  be  substituted  for  the  bare  fallow, 
to  which  wasteful  practice  so  many  farmers  in  this  state  are 
wedded. 

It  has  been  found  both  in  Europe  and  in  this  country  that  it 
is  much  more  profitable,  as  well  as  better  for  the  land,  to  raise  a 
crop  of  beets  than  to  allow  the  ground  to  lie  fallow.  Instead  of 
substituting  beets  for  .some  other  crop  they  should  be  made 
supplemental  to  those  at  present  available.  No  farmer  should 
think  of  giving  up  cereals  or  potatoes  for  beets  ; but  he  can,  by 
])roper  culivation,  devote  one-fifth  of  his  land  to  beet  culture  and 
raise  as  much  from  the  remainder  as  though  none  of  the  land  was 
occupied  by  beets.  There  is  no  crop  which  could  better  fall  into 
a rotation  suitable  to  Oregon  than  sugflr  beets.  In  California  it 
has  been  found  a most  excellent  crop  to  precede  barley,  giving 
both  a l)etter  yield  of  grain  and  a better  quality. 


Ill  this  connection  let  us  use  the  words  of  Mr.  H.  H.  Dyer, 
taken  from  a circular  sent  in  1885  to  the  members  of  congress. 
In  relation  to  establishing  the  industry  in  California,  he  says  : 

*'  One  of  the  greatest  obstacles  we  had  to  contend  with,  was  to  induce 
the  farmers  of  California  to  cultivate  beets  in  a manner  to  be  profitable  to 
manufacture  into  sugar.  We  had  to  convince  them  that  beets  properly 
raised  for  sugar  were  not  exhaustive  to  the  soil.  We  have,  at  this  time, 
overcome  most  of  the  farmers’  prejudices,  and  now  have  no  difficulty  in  ob- 
taining an  abundant  supply  of  beets,  cultivated  properly  for  sugar.  Our 
farmers  have  ascertained  by  actual  experience,  that  beets  are  very  desirable 
to  rotate  with  other  crops  ; cereals  raised  on  land  planted  to  beets  the  pre- 
ceding year  give  large  returns.” 

This  is  the  more  true  since  the  beet  is  not  exhaustive  to  the 
soil,  and  the  richer  the  beet  in  sugar  the  truer  is  the  above  state- 
ment. The  sugar  is  produced  by  a combination  of  carbon  dioxid 
from  the  air  with  water,  arid  investigation  shows  that  the  salts  of 
the  beet  are  inversely  proportional  to  the  sugar.  The  part  of  the 
beet  which  removes  the  largest  amount  of  mineral  matter,  i.  e., 
the  leaves  and  crown,  is  either  returned  to  the  soil  directly,  or  in- 
directly by  being  fed  to  stock. 

Enemies- 

It  is  not  proposed  to  discuss  this  subject  at  length  in  this 
Bulletin.  There  were  but  few  pests  reported  as  troubling  the 
sugar  beet.  The  most  to  be  feared  is  perhaps,  Monoxia  guttulata, 
(Lee.)  as  reported  by  Prof.  P".  L.  Washburn,  and  described  in 
Bulletin  No.  14,  of  this  Station. 

There  was  also  sent  to  this  Station,  and  referred  to  the  Ento- 
mologist, another  insect  which  was  said  to  be  troubling  the  beets 
raised  in  Clackamas  county.  This  pest,  known  as  the  “ flea 
beetle’  '—Phyllotreta  decipiens  (Horn),  belonging  to  the  family  Cluys- 
omelidae,  is  about  V%  inch  long,  and  of  a black  color.  With  other 
members  of  the  same  family,  it  has  the  femurs  of  the  hind  pair 
of  legs  strongly  developed,  and  when  alarmed  jumps  with  so 
much  alacrity  that  it  is  difficult  to  catch,  hence  the  popular  name 
of  the  family.  They  are  found  on  radishes,  turnips,  potato  vines, 
etc.  It  is  not  likely  that  they  are  a .serious  enemy  of  the  sugar 
i)eet. 

The  “ cut  worms”  were  also  reported  to  have  cau.sed  consid- 
erable damage  to  the  beet  in  Central  Oregon.  In  fact,  they  were 
reported  as  having  in  .some  instances  destroyed  the  entire  crop. 

Oophers  also  caused  some  trouble  in  Benton  county,  and  are 
.said  to  have  shown  a decided  ]ueference  for  the  sugar  beets. 
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PART  IV. 


The  Factory. 

One  of  the  most  frequent  questions  asked  is  concerning  the 
location  and  cost  of  a sugar  factory,  hence  I deem  it  advisable  to 
present  here  such  information  as  can  be  given  briefly. 

Before  considering  the  cost  it  is  well  to  determine  whether  or 
not  all  the  requisites  can  be  furnished,  for  the  cost  will  be  governed 
by  these  considerations. 

The  first  requisite  is  an  abimdant  supply  of  pure  cool  watei\ 
which  is  absolutely  indispensable.  A factory  of  300  tons  capacity 
uses  daily  no  less  than  1,000,000  gallons  ot  water. 

Second,  there  must  be  an  adequate  supply  of  fuel,  which  can 
be  had  at  a reasonable  cost.  The  cost  of  fuel  at  other  places  is 
given  elsewhere  in  this  Bulletin.  A factory  of  the  above  named 
capacity  would  use  about  100  tons  of  coal,  or  its  equivalent  per 
day. 

Thirds  £‘ood  transportation  facilities  are  essential,  hence,  other 
things  being  equal,  it  is  best  to  locate  where  both  river  and  rail- 
road transportation  can  be  secured,  and  usually  near  some  center 
of  population,  although  the  latter  is  not  absolutely  essential. 

Fourth,  there  must  be  an  available  S2ipply  of  suitable  limestones 
of  which  about  3 car  loads  per  day  are  used.  It  ordinarily  re- 
quires a ton  of  lime  to  each  ton  of  purified  sugar. 

Fifth,  the  enterprise  requires  a large  capital  to  erect  buildings, 
purchase  expensive  machinery  and  secure  skilled  labor.  It 
is  often  asked  if  a factory  could  not  be  started  on  a small  scale  by 
the  cooperation  of  a few  farmers.  Suffice  it  to  say  that  experience 
has  amply  demonstrated  this  to  be  entirely  impracticable.  The 
average  capital  invested  in  a factory  using  350  tons  of  beets 
per  day  is  about  $500,000.  Such  a factory  would  expect  to  run 
125  to  150  days  which  period  is  called  the  campaign.  To  carry 
on  the  work  of  such  a factory  about  200  men  would  be  required, 
of  which  the  following  must  necessarily  be  skilled  labor,  a super- 
intendent,and  an  assistant,  ten  employes  skilled  in  diffusion,  etc., 
a chemist,  and  a machinist.  These  would  be  sufficient  for  train- 
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ing  others  in  the  business. 

Dr.  Wiley,  chief  of  the  Division  of  Chemistry,  Department 
of  Agriculture,  in  Bulletin  27,  says  : 

“The  cost  of  a beet  sugar  factory  depends  on  so  many  conditions  llial 
it  will  be  impracticable  to  give  anything  more  than  a rough  estimate  of  il 
Much  depends  on  the  character  of  the  building  itself,  and  this,  for  various 
reasons,  should  be  made  fire-proof,  thus  entailing  the  constructon  of  a 
building  of  considerable  cost.  In  regard  to  both  the  building  and  the 
machinery,  the  total  cost  will  depend  largely  on  the  capacity  of  the  house; 
the  cost,  however,  does  not  increase  in  the  same  ratio  as  the  capacit3^  In 
other  words  it  ma}’  be  stated  that  the  cost  of  a beet  sugar  factor^'  capable  of 
working  400  tons  of  beets  per  day  would  not  be  double  the  cost  of  one 
working  200  tons.  A beet  sugar  house  based  on  an  estimate  of  300  tons  per 
day  would  probabh^  be  more  in  keepin  with  the  character  of  tlie  houses 
that  which  are  to  be  built  in  this  country  for  sometime  to  come  than  any 
other.  With  a proper  fire-proof  building,  and  the  best  and  latest  machinery’, 
sucli  a factory  would  cost,  read\^  for  work,  from  $1^0,000  to  $200,000. 
factories,  of  counse,  can  be  built  at  much  less  cost  than  this,  but  doubtless 
at  the  sacrifice  of  efficiency'  in  some  of  its  parts,  so  that  true  economy 
would  advocate  the  construction  of  a high  priced  factory  of  the  best  work- 
manship and  of  the  most  approved  styde.’’ 

Mr.  M.  Swenson,  of  the  Walburn-Swenson  Company',  of 
Chicago,  inaiiLifacturers  of  sugar  machinery^,  writes  to  the  Wis- 
consin station  as  follows  : 

“ The  cost  of  the  machinery-  complete  in  every  particular  for  a beet 
sugar  factory  having  a capacity  of  from  300  to  350  tons  of  beets  per  day-, 
including  all  pumps  for  water  supply-,  boilers,  engines  ete.,  the  wholeto  be 
of  the  very  best  design  and  workmanship,  and  capable  of  making  white 
sugar  direct  from  the  beets,  without  any  refining  would  be  in  the  neighbor- 
hood of  $ijo,ooo  on  cars  in  Chicago.  The  machinery  for  a factory  liaving 
double  this  capacity-  would  cost  about  $260,000. 

“ These  prices  y-ou  will  of  course  understand  are  somewhat  approximate 
as  prices  vary-  very  much. 

“The  cost  of  a first-class  brick  building,  including  boiler  house  for 
the  smaller  sized  factory,  would  be  from  forty  to  fifty-  thousand  dollars. 
This  would  also  include  foundations,  lime  kilns,  etc.  Just  what  the  cost 
of  the  sheds  for  holding  the  beets  would  be  I cannot  say-,  but  I am  of  the 
opinion  that  four  or  five  thousand  dollars  would  be  suficientto  cover  this 
item.  All  the  castings,  etc.,  for  the  lime  kilns  are  included  in  tlie  price  of 
the  machinery,  and  the  brick  work  would  be  easily  within  the  above  cost 
of  buildings. 

“ .\bud  liii4  for  the  larger  plant  wauld  probibly  co.st  ^75,000  if  put  up 
in  every  way-  first-class. 

“ There  is  no  doubt  but  there  is  much  misconception  as  to  the  cost  of  a 
factory-  of  this  kind,  and  many  people  write  us  thinking  that  with  an  old 
building  and  a second-hand  boiler  and  engine  that  has  been  used  for  some 
other  purpose,  they  have  a good  nucleus  for  a beet  sugar  factory-,  and  that 
for  twenty-  or  thirty-  thousand  dollars  it  can  be  all  fitted  nj).  Any  attempt 
of  this  kind  is  simply-  throwing  money  away-,  and  it  would  be  a great  misfor- 
tune to  the  beet  sugar  business  to  have  it  gone  into  without  sufficient  capital 
to  erect  a factory  of  proper  size,  as  well  as  of  the  most  modern  construction.” 

A sixth  requisite  for  a factory-  is  a?i  unfailino;  supply  of  beets. 
To  siq)ply-  the  cleniaiids  of  a factory  of  300  tons  of  beets  per  day 
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would  require  about  3000  acres  of  land  each  year.  Since  beets 
should  not  be  produced  two  consecutive  years  upon  the  same  soil 
6000  acres  of  beet  land  must  be  available. 

THE  MANUFACTURE  OF  SUGAR. — The  Campaign  in  countries 
where  early  frosts  interfere  is  of  about  100  days  duration,  but  in 
Oregon  it  could  be  extended  to  150  days,  or  even  longer,  by  storing 
the  beets  as  before  described.  A detailed  description  of  the  pro- 
cess of  sugar  munufacture  would  not  be  in  place  in  this  publica- 
tion, hence  only  a short  resume  is  inserted. 

The  beets,  after  leaving  the  storage  bins  or  pits,  are  thrown 
into  canals,  and  by  machinery  washed  free  from  dirt.  By  revolv- 
ing knives  they  are  cut  into  thin  slices  or  “ co,settes,”  which  are 
macerated  in  water,  in  this  process  passing  through  a battery  of 
several  cells,  known  as  juice  stations,  which  remove  all  the  sugar. 
The  juice  is  now  passed  to  a cooling  reservoir,  after  which  it  is 
purified  by  means  of  lime,  carbonic  acid  and  filter  process.  The 
purified  juice  is  now  evaporated  in  vacuum  pans  to  a kind  of 
sugar  containing  about  6 per  cent  of  water.  This  is  known  as 
“ masse  cuite.”  This  is  passed  to  a centrifugal  machine,  or  gran- 
ulator, where  it  is  dried  and  sifted  into  a hopper,  from  which  it  is 
drawn  into  barrels  or  sacks  ready  for  the  market  as  granulated 
white  sugar.  The  syrup  is  reboiled  and  again  passed  through 
the  granulator.  The  chips  are  used  for  cattle  food,  the  press 
cakes  and  other  refuse  are  used  for  fertilizing  purposes,  and  the 
waste  syrup  used  for  the  manufacture  of  alcohol.  When  beets 
are  sound  it  takes  about  15  hours  to  convert  them  into  granulated 
sugar.  If  they  are  frozen  it  takes  a little  longer. 

The  manufacturer  has  practically  all  the  risk  to  run,  unless 
he  can  actually  be  assured  of  a sufficient  supply  of  beets.  If  he 
cannot  be  thus  a.ssured,  of  course  we  will  have  no  factory,  for  no 
man  or  combination  of  men  would  invest  much  capital  in  an 
enterprise  which  would  be  entirely  at  the  caprice  of  the  farmers. 
The  question  as  to  whether  or  not  farmers  should  grow  beets 
depends  upon  whether  or  not  factories  are  established  to  use  the 
beets,  and  vice  versa,  hence  it  is  a question  of  double  issue  and 
can  only  be  solved  by  cooperation.  It  is  a lamentable  fact — yet 
no  less  a fact — that  the  farmer  looks  upon  the  manufacturer  as 
one  who  is,  at  all  times  and  under  all  circumstances,  trying  to  get 
the  better  of  him,  and  this  .serves  as  a great, barrier  to  succe.ss  in 
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the  production  of  beet  sugar.  In  this  industry,  as  in  no  other, 
are  the  producer  and  the  manufacturer  linked  hand  in  hand,  and 
what  is  money  in  the  pocket  of  one  is  also  money  in  the  pocket 
of  the  otlier.  It  riiatters  not  how  well  equipped  and  manned  a 
factory  is  unless  it  is  amply  supplied  with  beets  it  is  doomed  to 
failure.  In  Nebraska  two  factories  existed  several  years  before 
fanners  supplied  beets  sufficient  for  a profitable  campaign. 

If  Oregon  enters  the  arena,  it  must  be  with  the  most  modern 
appliances.  If  this  cannot  be  done  we  would  best  not  undertake 
the  enterprise.  It  is  best  to  go  slow  but  sure  in  a matter  of  so 
great  moment,  for  a failure  from  lack  of  beet  supph’  would  be  a 
serious  blow  to  future  work.  Let  farmers  cooperate  in  thoroughly 
invOvStigating  and  satisfying  .themselves  as  to  the  cost  of  pioduc- 
ing  good  beets.  The  Station  stands  ready  to  determine  the 
quality  of  the  beets  free  of  cost,  and  to  publish  the  results, 
provided  the  experiments  are  conducjted  in  accordance  with  our 
directions  Let  meetings  be  called  and  definite  work  be 
planned.  For  determining  the  cost  of  cultivation  ordinary 
seed  may  be  used,  and  the  crop  can  be  utilized  as  feed  for  cattle. 
Each  farmer  who  enters  upon  the  experiment  should  plant 
several  rows  of  genuine  sugar  beet  seed  in  order  to  determine 
t ie  quality  of  the  beets  he  is  able  to  produce.  This  seed  cannot 
be  had  of  the  regular  seed  dealers,  - but  must  be  obtained  from 
.some  of  the  factories.  The  Station  will  furnish  directions  for 
cultivation  free  of  cost,  or  they  will  be  found  in  this  bulletin. 

It  is  of  little  use  for  a few  fanners  in  each  county  to  plant  a 
few  rods  of  beets.  The  work  should  be  done  on  a larger  scale, 
and  undertaken  as  a business  proposition,  in  order  that  very 
tangible  results  may  be  secured  as  a basis  for  future  work.  It  is 
already  demonstrated  that  Oregon  can  produce  beets  rich  enough 
in  sugar,  but  it  is  not  yet  proven  that  she  can  produce  them  in 
.sufficient  quantities  to  supply  the  needs  of  a sugar  factory.  Co- 
operation of  farmers  is  needed  for  this  work  from  now  on,  and  it 
:s  hoped  that  various  farmers’  organizations  will  take  hold  of  the 
matter  in  a determined  and  systematic  manner.  It  is  a matter 
of  supreme  importance  to  the  farmers  of  the  state,  particularly 
in  Southern  and  Eastern  Oregon.  Will  the  farmers  organize  for 
the  work  ? We  shall  l>e  glad  to  advise  with  any  organization 
having  the  above  f'bject  in  view. 
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Resume. 

The  development  of  the  beet  as  a sugar  producing  plant  d?tes 
from  1847.  It  yields  from  15  to  20  per  cent  sugar  and 
furnishes  about  one-half  of  the  world’s  sugar  supply.  The  earl}^ 
history  of  beet  sugar  manufacture  in  this  country  was  marked 
by  several  failures,  but  for  several  years  past  factories  have ‘been 
operated  successfully  in  California,  Nebraska  and  Utah.  Facto- 
ries have  also  been  erected  in  Wisconsin,  New  Mexico,  and  New 
York. 

A good  sugar  beet  should  weigh  about  lbs.,  should  con- 
tain about  14  per  cent  sugar,  and  should  have  a purity  of  80  per 
cent.  ' 

Systematic  experiments  in  sugar  beet  culture  were  conducted 
during  the  years  1890 — ^1892  to  ascertain  if  Oregon  could  produce 
such  beets.  ; — 

Oregon  is  in  the  sugar  beet  belt.  In  the  matter  of  climate 
the  state  is  well  suited  to  the  conditions  demanded  by  the  sugar 
beet.  (See  map  on  page  14,  and  temperature  charts  pages  13 
and  23.) 

The  apparent  difference  in  rainfall  from  that  of  foreign  areas 
should  not  be  considered  a too  serious  drawback,  for  the  seasonal 
precipitation  in  the  NortJnvest,  as  in  California^  is  the  influencing 
factor  in  crop  production.  When  thus  considered  the  precipita- 
tion compares  well  with  areas  now  successfully  producing  beets 
for  sugar  purposes. 

A 113^  good  wheat  .soil  is  a good  beet  soil,  but  beets  are  most 
grateful  for  a deep  sandv^  loam.  Oregon  soils  are  abundantl3" 
supplied  with  phosphoric  acid,  the  indispensable  element  for 
succe.ssful  beet  production,  which  fact  is  likely  to  bring  the  beets 
to  an  early  maturity. 

In  the  experiments  the  standard  varieties  of  seed  were  used. 
In  the  experiment  of  1891  it  was  impo.ssible  to  plant  seed  till  May, 
while  ordinarily  il  can  be  done  early  in  April.  The  beets  did 
not  receive  as  good  cultivation  as  was  desired. 

In  1891,  of  the  95  anal>\ses  made,  only  8 fell  below  10  per 
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cent,  76  showed  over  12  per  cent  and  37  over  14  per  cent  sugar 
in  the  juice.  For  the  entire  state  the  average  sugar  content  was 
14.13  with  a ])urity  ()f  78.08.  The  average  reported  yield  was 
20  5 tons  per  acre. 

Of  the  three  varieties,  original  Klein  Wanzlebener,  Dippe 
Klein  Wanzlebener,  and  Vilniorin,  the  first  gave  the  best  results. 

The  experiments  of  1892  were  handicapped  by  a “very  drj^” 
and  unfavorable  season.  The  average  of  all  analyses  for  the 
state  was  15.7  per  cent  sugar  in  the  juice  and  a purity  of  78.08. 

Of  65  analyses  made  41  showed  over  14  percent,  and  ii 
.sfiiowed  less  than  12  per  cent.  The  range  was  from  9.4  to  23.8, 
but  most  of  those  running  below  12  per  cent  were  immature  beets. 
Forty-four  samples  from  the*  Willamette  Valley  showed  14.7  per 
cent  sugar  in  juice  ; 10  samples  from  Southern  Oregon  showed 

15. 1,  and  II  .samples  from  Eastern  Oregon,  19.2.  White  Im- 
])erial  variety  gave  the  best  results,  being  above  Klein  Wanzle- 
liener,  Ini})erial  Rose,  and  Vilmorin  in  the  order  named.  The 
a\'erage  reported  yield  was  23.18  tons  per  acre. 

The  average  of  the  results  of  20  analyses  made  since  1892 
is  14.9  per  cent  sugar  in  juice  with  a purity  of  89.8.  Discarding- 
poorly  cultivated  beets  the  mean  of  all  analyses  for  the  above 
three  periods  is  15  per  cent  sugar  in  the  juice  and  83.1  per  cent 
]Mirity . 

(^f  the  varieties  previously  mentioned  White  Imperial  and 
original  Klein  Wanzlebener  liave  given  the  best  results  in  the 
order  named. 

Experience  elsewhere  shows  that  the  highest  results  are  not 
obt  lined  by  farmers  at  first,  but  that  both  the  sugar  content 
ot  the  beet  and  the  yield  increa.se  as  farmers  become  more  careful 
in  the  culture. 

The  cost  o cultivation  in  Oregon  will  not  be  far  from  $35 
per  acre.  Twelve  tons  per  acre  is  a very  conservatively  estimated 
yield. 

d'he  sugar  beet  is  a thoroughbred,  and  demands  very  careful 
cultivation.  'I'he  sugar  is  hoed  into  it. 

The  sugar  and  purity  are  botlfilowered  by  a second  growth, 
'riiree  samples  eets  grown  by  an  experienced  grower  gave 

17. 1 per  cent  sugar,  and  89.7  per  cent  purity  on  Oct.  i.  On  Dec. 
8,  after  the  second  heavy  rain  beets  from  the  same  ]>lats  analyzed 
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15.2  per  cent  sugar,  and  86.3  purity. 

A small  beet;  with  the  root  grown  entirely  beneath  the  soil,  is 
demanded.  This  can  be  had  b}-  close  planting  and  proper  culti- 
vation. The  method  conducive  to  the  production  of  the  most 
sugar  also  gives  the  largest  yield  in  tons.  The  matter  of  secur- 
ing good  beets  rich  in  sugar  is  almost  entirely  dependent  upon 
careful  cultivation. 

Soil  for  beets  should  be  thoroughl}^  pulverized  and  sub-soiled 
to  a depth  of  15  inches.  Seed  should  be  soaked  in  urine  and 
water  before  planting,  which  should  be  done  in  April.  Keep 
absolutely  free  from  weeds,  and  the  soil  well  ridged  up  along  the 
the  rows  of  beets. 

The  growing  of  beets  is  particularly  adapted  to  small  farms, 
offering  employment  for  the  whole  family. 

The  beet  crop  should  be  one  of  rotation,  and  should  r^eplace 
the  bare  fallow  as  it  is  better  for  the  land. 

A factory  would  cost  about  $200,000.  The  requisites  are 
an  abundant  supply  of  water,  fuel,  and  limestone, . good  trans- 
portation facilities,  and  an  unfailing  supply  of  beets. 

If  Oregon  engages  in  the  business,  and  hopes  to  succeed,  it 
must  be  with  the  most  modern  appliances. 

It  is  already  demonstrated  that  Oregon  can  produce  beets 
sufficiently  rich  in  sugar,  and  with  an  exceptional  purity.  The 
question  now  before  the  farmer  is,  can  he  produce  them  in  suf- 
ficient quantity  and  at  a sufficiently  low  price.  Cooperation  of 
farmers  is  urged  to  settle  this  question. 

The  Station  offers  to  direct  the  work,  analyze  all  beets  and 
publish  results  free  of  cost. 


Tabte  XXI 

Showing  Analyses  of  Su^ar  Beets,  1891-1896. 


44 


■X 

:- 

t 

If 

V 

'A 

, 

1 

1 

rc 

u- 

j: 

F 

i s 
I-;  i 
= , li.:i 
ii^!  1 

V ^ 

T ? 

Klein  Waiizle 
anzlebener, 
s Imperial, 
tin  Improved. 
Wanzlebener. 
lin  Imp;  oved, 

V 

s: 

>• 

;- 

•i' 

S 

< 

1/ 

2' 

rt 

s? 

^ si 

il 

1 o 
^ a:  r : 
.5  S 

•2'  = 

7 

cc 

s 

C. 

_5' 

® s 

= 11: 
>‘X 

Unkn 

Vilimj 

Klein 

I.aiie’ 

Kleiix 

K.  2r  . : 

--s 

Pi  > 

^ y si=i 

H. 

- a 
.'  2' 

spuno,] 


ST.  T . . . .'S  T*^  ^ 04  Cvo  O iCtJ-C  04  o 

m i “ ^ ^ I ’ik'^  % C Ic- i- H I-  c?'£ 


g"g S; 5s  ^c?  ^ {^§8  vS  £ 'R*  ^ S’ ^ 

'xia^i  T % T T'-S  T n S'  S S S'  S'  T"  S'^.  oc  ^ T ^ 

' o>  /:  Tj-  -f  c - o cf^so  ^ t/  -i-  lA^c  c>  : '^o  'O  r^cc  cf»  lo  lo  o<'  lovo  vo  oc  o lo  r^ 

o OV  -1-  to  fO  Tt  ro  - lO  I^x  lO  ir.oc  040*-^«0f0i0ast^  l^X  o - VO  - 

^Pil^S  to  ^ rc  r}-  T^-  tO^C  04  04  rO-^rotOtOtOuStOfOoJ  04  rO-T  rOvd  tO  rj-  to. 


? '.  ..  r , ,v,-n  . ? " O 'S'^  - - 5 o "•  o R ^ q :q  R g §g  ? ic  rJ.  8 

.5)111  f lU  ^ ^ Q r^  ,q  ^ f.;  r^ro  — ~ r<5Tj-csI  N dsropi  fi  -.i--.^(N  N C"- 


■smu.i*)  III  ;iiix'pA\ 


li.s  iisiCfig  mmt  s.ctf  sHf  i ler?  i i? 


: : • 
: : : 


:- 

AND 

= 

'£2 

: : : ; = 
1 2 c 

'J 

0 = - = J 

^-5^  ''‘-■ 

i ^i 

'% 

■r'F:^-  il- 

::  - 
X > /. 

•- 

5 = =. 

1.  ?'i 

i 

£: 

iir  ,y 

-t:  ?;  i:  :?,- 

I'lr 

'.j  -j 

^ ■■'f  ■ ■ r.  : -■  i.  5 

is  =u  = n. 

•-  .t  '*'  u 7 - .1^  ■ 

.::=—  u — Xi-’.i. 

'Z-  ■ ^ '-Z  ^ 

I'"  i;=  "i=r 


lo 

: ; .=  S; 

-£ 

Jl 


:-'w» 


I ( I 
= : .1^;  = 
5 ^ 
u 

^ o •.= 

g=  ^=1 

I t ? 


\ \ 


■ i : 

j:  - 

■■  ■i't. 


-•  X 


. c- 


- >rsc  I ./:  3-0 


r-  r ■£■'-  L'C  ? S -r, '4  :c  'n  R r. 


45 


c > 
V a 


c 

o - 

E-5 


r - « 


<u  cs 
V ^ 


5^: 


f 

O O r-  o i; 

dii.S  S.S  P-. 

'5^d-5d.d- 
> »:  > u!  3 


'v  ■ 


rt  a;  rt 

P'  jU  ^ 

: C N ; C 


d &■; 


^ 5 -•  rt 
U5  ^ r.  > 
^ o 1-  ^ 

^ c o c 
P-J2  !2.S 

Qp>u:* 


Q = 
s ^ 
« S- 

i; , C 


tMX  t}-  c VC  ■'i-cc  CC  CC  C VO  VO 


or^on-tvjvoooo' 


«r.  ro—  OiOCCO-^roCNT^NVO  -.  - _ _ __ 

V^vO  VC  rffor^-*  OVO  ITCCVCVO  "^VO 

^«CTi(virOC^'^N<NNMrO’^C'lC^(NM<NC^CNCNCN‘  ' 


CS  O 'Tt  Tj-  C C rf  VO  ^0<NvO\OCj(V|Tt-0( 

ro  rOOO  CO  O VO  coo 

rJ-CSOCOOOiOOiOONC- 
<N  M M 04  CO  I' 


•OVO  ovq  C -^^rfco 
O'.  COOC  CO  oc’  CO  •-*  d 
t^o  ov  oi  VO  )- 00 


v:  04  CO  ^ r-^  ONVC  OV04  CO'^OVCOO  COOC  - O lO  to  ^ r^o  VO  04  OV^GVO  OV^C  04  OOO  O ri-r^04  lOCOO  10*^10 

i>«  ov c CO  o^vo  ov  C4  '«^oc  VO  c 04  lo  r^vo  co  r-  rj-  co  04  oj  oc  to  oj  o coco  04  vo  r^oo  to  co  looq  vo  t'-  o uo  co 

oc  rh04  c ovdccvdcc  (N  ooc  lovo  oc  vd  co  04'  «A  -*  6 dv  6 *4-  cd  '^vd  c cfv  r-  '4  t^cd  ^ cdvd  t}*  04  co 

•r  vo  oc  CC  00  r-  t^oo  r^cc  oc  r^oo  1*^00  ooooxooooocco  t^cc  cc  r^ 


ICO  q cq  cq  covq  q '=t  (q.oq  ^ q r-.  04  04  oc  ov  q qv  q ^cc  q cq  q o tq  ^ ^ o rj-oq  q ^ cqvo  rt-  oj  c vq  co 
-oj^dv-vooi'^  liO’d  ON  N tdvd  oc  vd  ir  vc  vd  vo  »d  ir.vd  vo  oc  d'CC  t^vd  06  ^ r^vd  oc  vd  oc  oc  r^oo  n oc  oc  c 1 vo 


('-■'^rCM-cocvo  04  q iqvo  q q q vq  Gc  q rj-  - oc  C'Gc  O'  q 04  vo  q co  qv  04  CC  q q*  q-  ^ q q oq  qv  to  q.vq  c^, 

>rcd^cd'^?M  cy  cotO'JftO'^rN  iccoco^tdcdcdtd'^oi  rto4  cdco»-  cdoi  oi  04  ^04  cd^’^cocdtdM-04*  04 

CC  04  -^CC  04  VO  04  04  xJ-VO  ^ 04  COCOO  mVO  COVO  00  '^OO  O ^ Ov  04  CO  t^VO  04  IT>  ^ ITj  04  QV  CO 

O C VO  ^ q to  *^00  9 9'^'^.  '9  1 9^9  99  rq  to  tq  cq  q q q q q vq  « a^  €Jv  q q oc  q «q  q 

'd  t-^vd  ^vd  i-^(d<d*^6cd'^<3v6w04C404.-^^hH’.-^^^(d\04^Tt-cdcdcdo4''«i-uocdC'4o4  04  04*HHrdtdo4Tj-cd»-'*'"’ 


) iq  q q CC  q-  q cqoq  q q q q-  q oq  cqvq  cc  cqvq  q*  crwq  q-vq  c ^ in*^  iq  c 

vdoToo  idt^cdcvC  04  ^ coido  c 04  tj-cocoo4*  04  04  04  04  co^  04  01  sd  TfTj-1004  idcdcocdcd  "^vo  co  to  ^ 04  N 


C O O 10  to  O to  ‘O  I 
C 10  to  C to  ' 

I -^vO  CO  rf  04  >-«  CO  O'  ' 


. . . iOt^OOioavcOOiOiOCt^coC_  ._ 

' 9 9 0.  ^ t'^  10  ^ c_*q  ^ o jo'o  00 


rf  CO  rf  10  04 


O O O C 10  < 

to  O CO  t'-O 

X cc  00  io  O'  CO  tov( 


l-So  tr; 

J’2  brd 

:cc(.;:j2S-cS!m- 

o 5 ■&  « b/.>,  o ^ (S 


S 4^  > > cuti  ^ • 

o o.i: ,4^.5 ^ o s o 

t-  a:  u,  5?;  u.  ^ r,  ffi  c«J 


s o r •- 


1 a 


: CI-*  ^ 

■ C3  o 

il  ^ iU 

c . ;s  c 

- !U  hJ  - 
i-j  II  i-J 

s =.  ii 


ill 


= - r- 

,— ( CO  .-.  — n 

OS  o 

. « o 

c: 


^ ce 
V V 


bi' 

a — 

W 


(U  , 


ii  o a =d  E 

a , i;  4j  -O-  >0  j a a ''i  .ti  4J 

a - o o-’o  j?  *0  73  > K 


■"-  tir.  C §U  .U 

0 


O'  bc' 
CQ  S 


ll= 

rt  nj 

^h 

dw 


i c c 

■3!-'  8 '3  o 

"E'r  o' 

. ^,0. 


H7) 


: X: 
X 


c 

I ?e 

i 2.^-^  « *S 

^.UfCP^SS  «0.  ‘5-  ^ ^ 

-5d  1-^  d 2,  d 


46 


I I 

a-  i 

T 


I - 


='  -3- 
D>  5' 


c 


'5  .’5  s 

= q = « = Sq':3«sH 


tiiii 

|Sl|2|Si  5.^21 


s = = sc  = = q^>^c=: 
oq>.i^-oq>.ir  = -cq 


iiox  J3d 
jBSns  spunoj 


N O N vO  Tf*  TfX  OCNvC'^CXOCOO 


O CM^upo  O q^c  qwc  r^o  x fO  up  lO  r^  O'  ^ O O O ^ 

*XUJI  c 6 ^ irx  oI  o r^  w it;  w oI  J J Tj-  ^ S S 


I i 


§ ^ 

O tso 

- 3 

- cn 
X ^ 

X 0 

- I 

H . 

< 

bo 

c 

0 

r 

cn 


I X x^  r^  «^x^  r^  up  N -N 


g 8^S^5  F'.S  8 H ftS  8 ^8,c8 

. 'I33a  IXX  aXjSlX^  Tj-^c  vC  C rO  ^ 10  C « - S * *^'  '^  H?  ;^"  2"  ^ '^*  ^ ;J'2'  2 2 

< . _ _ 

5 ^8  8 2 85  8 ^48  ^5  &8  8 2 85  ^ 

'-/'■  ’aoiixf  xixaxjSxis  lox  o n - - ^d  idvd  jovo  'jd  - d ^’rod  >Arb.£  cf- 


■sxxxxjJO  ux  mSpAV 


gf  gsaiRfl  mmi 


s 
0 

ti  = 


: s 

: s 


J --'^ 


H - 


iJ 
1 g 
s “ 

1=1=  IIb 


i I 


S 5- 

^ " £.5 


l=  = = |Ji: 

^u'is 


> .y  ■” 

£ oD  • 


= r ■ -r 


; ; 


•s  = 3 3 2 

s;  < U,W  2i  >=: 


o'  -i: 

i«i'i'"ir 

^ > 


U-X 


=■  •: 


I 5 II  i ll  I 

~ _=  si=  3=  .JO.  . , = 


liH 


^ ^5  i:^ 

^ ^ - = £ 

42  = 

s 

5 = 

: ^ S.2 

X = 

l-l-u 


: : 
: : 
; : 


3 


X a:  y 

^ =0  = ’^.- 
X o4 


X - =£  ; 5 £-  - - j-g  £;  : 

Um  l■-■"i|•‘ 

- " ^i'  ^ 

^4’^^!=  = = "!=  = = bI  = 


X tj  {-  '-^'3 
;5  5-=?5-5  5'55'8^3.S^^?^'S.'a^S^8  3 S c-^^'S  8'2  = 


47 


K ^ 


ifi  t- 

(L»  CJ 

QK 


>.  ® c ° n 


q3  « ^ « 

•^‘C  ^’C 

<l)  « 2 a;  • N CJ 

a.  -til  *“  o-  ^ c o. 

Sr.  P n P 
> N 


~ 1; 


a 

= E 


N V .p  -P 


oooooooooo 


. ro-o  CO  -^00  lO  ro^ 


„ i-  O <U  C 

X S"n  c n 

— 0;  rt  ^ 

^ P 

q q q q q c o q q q q q q q q q q q q q q o o q q q q q q o q q q q q q 

00  ^vd  N 6 M N d doc  d vd  oJ »d o6  d o d x vd  d x d d m d x d x* ^ 

X ^0  O O On  t^X  OnX  lOX  roO  O a^OOX^OOOX^^^^O  ^^C^X  ro^-C^r^H-cj 

M (S  fO  CN  ro  CN  04  04  -1*  cO  04  tJ-  04  re  fO  04  fO  '*1'  01  fO  04  tC  04  04  f'l 


i^co^ooor^l'^ooio 
3^  q ^x  9 ''r  ^ 

X id  cd  d r-^  04  (N  -4  : idx  On  rd  «d 

xxxxxxxx  lox  -XX  r^x 


OO04CT^OCOOOOOOOOOOOXOOOOCOOOOOO-r^0l 

■ ‘ “ X 04  lo  ON-q  q ^ q x q iq  on  oi  vo  ^ o\  u-i  q q^  -i- 

K<d  X T^x^x  x^x  x'  x 5\  8^' 


i rO  O O j 


•V  ^ 

O re  01  C 


lOX  lOX  I 


q q '9  r--  iqx  ro  q : x ctn  oo  q vq  t--  op  ^ q ro  q q^  f'-  q q q q x x x - q^  go  ro  >o  q 04  c^  co  r<p  ro  ^ 

‘d  4d  vd  id  »d  4 4 4x*  : vd  x 4x’  xT  d fd  4 'd  ^ r-1  id-d  4x  r-1 rdx  ^ x’  ^d  04  id  4 t^x  - id  '■d  x 01  vd  rd  *d 

-.-,-^HHr^i-HM»-«04  04  04  .NH^H-t>-«^04  04  04  04  04M  — »-<04^Ht-i^M04-^04-M^04  0l04H^-^04-i04  04  04^»-i  — 


i'>-oxo*-*xvC'^r'-o  :^04O  covo  o ^ r-^t^r^o^rfiocor''a>oivO'Ovo  - ^ '-'  10^  oi  ^ *-<  ^ yo  - « 04  \o 

— 01  rd  '-'  id  04  04  04  rd  CO  .*  04  04  rd  04  ^ d d id  idd  rd  rd  04’  -n  04  4 04*  4 rd  4 4 rd  d rd  04*  04*  01*  4 id  04*  04*VO*  rd  04’ 


oooooooooo 


fO  Tt  Oro 


: 00000000000 


00  04  4 04  cfx*  : rd  id  d 4 Tf  4d  tdi 


O 04  04  O r^  ( 


OOOOOOOOCO 


' O rr/KO  < 


cooooooqooo  : 
i-qN^  rqq  '^vq  q . 

-d  ^ rd  4 04  d\  04  M rd  d d : 


oooooooooo 

Tj*  ro  ^ O •-'  rovO 

4d  4 id  id  4 idd  4 


8 R.8.  8 2 qqa  2.  ?r 

4 id  rd  0^  rd  — id  4vo  4 ^ 

^,-,^m.^04  01n^-'^'-*04 


o o o o c 

) C^  04  19  rp 

0*^0*  rd  O*  4 


CMXi  o ir,\o  VO  o 


X ^ lOl^C  -'XXX  r-^G'VOX  o O ox  o 04  *-•  O C roxroo  O O O O r^rO  'OX  roX  -rO  ro  C 

rO  I^X  X OVX  X rO  ^ X -«  XX  X O t^X  X X 04  X t X O 04  ^04  rj-  X X 04  C 

O X X X 04  04  X XX  X ON  O X X X ro  X XX  X X 04  ro  X ^X  X 04  Oi  X 04  roX  O' 


- CS 

i> 

O: 

. 

■i  O 


s:  PC 


'C  hPP 


. „ J'C  P-  .5 

ud  . 


a’o 
•;pa 


P5.^£=4i-ScJ2' 

' o C _e  •=  > .=  , 

rt 


"Pii  il  P-n.'^sS 

5JC  = 2'f:gOrt'£  >^’^'-^1^0  go' 

' !-  !>«xs-5’H:p6'iS'  ^ s Sit:  piis  xii  v^: 

° S -2  rt  « ^ rt  3 o o O O ta  s o ^ 3 


^ CS 

6 a3c- 

O O 

o 

>qo 

oT  - 


£ 


^ o : 
rt  ce  • 

s-r. 


ir,x  f^x  O'  o 


• XX  I-*X  O'  < 


Table  XXI  Continued 
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Table  XXII 

Showing  Analyses  of  Oregon  grown  Sugar  Beets  made  by 
the  Department  of  Agriculture  at  Washington,  D.  C.* 


(.ROW  KK. 


rt 

O 

COUNTY.  I •- 


VARIETY 


Ilerniaii  Benke..  Benton 

J-  J-  Nye “ 

C.  J,  Bishop 

H.  Rosebrook  “ 

Henry  Delinger..  “ 

Average 

Thomas  Daniels  Clackamas 

( ).  P.  Yoder ‘ 

Richard  vScott ■* 

Average 

Clarence  Reed Colnmbia... 


J.  C.  Johnson 

Average 

j.  M,  Perkins Coos. 

Mat  Kerrigan “ 


John  P'ox “ 

T.  T.  Smith “ 

Average 

W.  k.  Tower Donglas. 

Edward  Albright  Jackson  . 
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W.  N.  Crow ! ‘ 

H.  L.  Perkins....  “ 
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C.  J.  Dodd i “ 

k.  Martin “ 
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John  Withers kinn 

Jacob  Raber | Marion  .. 

Jacob  Voorhees..!  “ 

Average ' 
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W.  R.  Wi.se.... 

Average. 
J.  H.  Rinck... 
A.  N.  Ault 


Sherman 
Umatilla 
Union 


Washington.. 


Average j 

Average  for  the  state 
♦Compiled  from  Bulletin  No.  U.  S.  Department  of  Agriculture 
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German. 

Bulteau  Desprez. 
Klein  Wanzlebenerr- 


Klein  Wanzlebener. 


Klein  Wanzlebener. 
Vilmorin. 

Klein  Wanzlebener. 
Vilmorin  Improved. 
German. 

Vilmorin  Improved. 
French. 


German. 

French. 


Klein  Wanzlebem 
Vilmorin. 
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Oregon  Agricultural 

EXPERIMENT  STATION. 


Bulletin  No.  45.  - - June,  1807. 


Prunes  in  Oregon. 


“ l)rye<l  pimiis,  vvhicli  are  caniiiiaiily  ealleil  I’ruiies,  are  wliolsoiner,  and  more 
pleasant  to  the  stoinaeke,  than  the  greene  plums  : they  yeeld  much  better 
nourishment,  and  saeh  as  eannot  easily  putritie,  hy  reason  that  their  crude  and 
superiinons  moisture  is  dryed  uj)  and  consumed.  The  Damask  and  Spanish 
rrunes  are  the  best,  because  they  are  the  sweetest:  being  boyled  in  brothes, 

tliey  loose  the  belley,  and  excrete  ont  i-holer  : being  stewed  and  eaten  betweene 
or  Indore  meales,  they  are  most  pleasant  to  the  taste,  excellently  refresh  a weake 
stomacke  and  doe  also  mollifie.  They  are  most  i-onvenient  for  them  that  are 
of  a cholericki*  or  sanguine  constitution.  French  Francs,  ami  all  such  as  are 
sonirwhat  sour  in  taste,  are  somewhat  of  a bin  ling,  and  not  ofa  soluble  faculty.’' 
Published  in  London  in  162S  by  T.  \ N N P R , "Doctor  of  Phvsics." 


The  Bulletins  of  this  Station  are  sent  free  to  all  residents  of 
Oregon  who  request  them. 
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Oregon  Agricultural  College. 


Corvallis,  Oregon,  January. — 1897. 

The  following  bulletin  on  prunes  is  respectfully  submitted  to 
the  fruit-growers  of  Oregon.  The  bulletin  is  the  outgrowth  of 
a demand  among  our  fruit-growers,  in  the  beginning  of  an  alni(»st 
new  industry,  for  information  dealing  with  the  known  facts 
and  methods  relative  to  the  industry.  The  bulletin  is,  then, 
essentially  only  a preliminary  report,  facts  being  as  yet  too 
meagre  and  fragmentary  to  allow  of  a finished  account  being 
published.  The  writers  only  hope  that  it  is  up  to  date  in  the  teach- 
ings and  conclusions  set  forth  and  that  they  as  full}^  as  possible 
meet  the  demand  for  such  information.  Various  problems  touche  d 
upon  in  this  bulletin  are  still  matters  of  experimentation,  to  be 
more  fully  con.sidered  after  conclusive  results  are  obtained  from  ex- 
periments now  planned  or  in  progress  ; this  is  especially  true  of  all 
questions  relating  to  the  evaporation  of  fruits,  to  certain  diseases 
and  insects,  and  to  some  chemical  problems.  Some  parts  of 
Bulletin  No.  40,  “Prunes,  Apples,  and  Pears  in  Oregon,”  are 
incorporated  in  this  bulletin. 

U.  P.  Hedrick,  Horticulturist  and  Botanist. 
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IS  THERE  PERMANENT  PROSPERITY  FOR 
THE  OREGON  PRUNE  INDUSTRY? 

APPLICATION  OF  THE  LAW  OF  VALUE  TO  THE 
PROBLEM. 

H.  B.  Milt^er,  Director  of  Station. 


any  persons  are  misled  in  their  selection  of  crops  by 
^ not  having  a dear  conception  of  the  law  governing 
values.  If  a big  price  is  realized  this  3’ear  for  a given 
product,  thousands  of  people  rush  into  the  business  and  soon  the 
market  is  demoralized.  The  market  price  of  a thing  is  onl}’  one 
side  to  the  law  of  value,  and  before  we  engage  in  the  permanent 
production  of  an^dhing  like  prunes,  we  must  examine  the  other 
and  more  important  as  well  as  the  more  difficult  side  of  the 
question  ; and  that  is  the  cost  of  production.  The  cost  of  pro- 
duction in  this  sense  includes  growing,  curing,  preparing  and 
sending  to  market.  After  becoming  convinced  of  a permanent 
demand  for  a thing,  the  next  step  to  consider  is  the  natural 
advantages  of  production  and  transportation.  This  is  a broad 
field  and  one  requiring  much  careful  thought  and  deliberation. 

If  the  climatic  and  soil  conditions  in  France,  Austria- 
Hungar}'  or  any  other  foreign  country,  be  better  for  the  pro- 
duction of  prunes  than  this  country;  if  the  cost  of  labor  is  also 
permanently  less,  and  the  cost  of  transportation  to  our  market 
no  greater  than  oars,  then  it  would  be  folly  for  us  to  engage  in 
the  business  unle.ss  the  government  provides  a protection  by 
tariff  legislation. 

If  we  have  advantages  of  soil,  climate,  transportation  and 
labor  cost,  over  any  foreign  country,  or  not  having  these,  the 
government  provides  for  an\’  or  all  of  these  deficiencies  by  a 
protective  tariff;  then  the  scope  of  our  investigation  is  reduced 
to  our  own  country,  provided  that  the  market  is  here. 

The  consumption  of  prunes  in  the  United  States  is  growing 
rapidly.  In  1891.  the  importation  of  prunes  to  the  United 
States  was  34.000,000  ttis..  and  the  production  was  29,000,000  lbs. 


2 


Consumption  could  not  have  exceeded  65,000,000  lbs.  of 
prunes  in  a dried  state.  In  1895,  the  importation  was  14,000,000 
tbs.  and  the  production  about  69,000,000  lbs.,  showing  an  in* 
crease  in  consumption  of  about  20,000,000  lbs.  in  four  years. 
The  consumers  pay  from  ten  to  fifteen  cents  per  pound  for  these. 
When  the  consumers  can  procure  these  prunes  at  from  six  to  ten 
cents  per  pound,  as  they  should  and  will  no  doubt  ere  long,  the 
consumption  of  prunes  will  demand  a larger  production. 

The  prune  grower  can  look  for  a much  greater  consumption 
of  prunes  and  a more  certain  and  steady  market  in  the  future, 
with  a much  greater  degree  of  certainty  than  he  can  expect 
increased  prices.  A strong  healthy  and  reliable  market  even  at 
past  prices,  is  much  more  to  be  desired  than  an  uncertain  and 
fluctuating  market. 

As  to  the  production  of  prunes  in  this  country,  it  seems  to  be 
settled,  for  various  reasons,  that  no  other  section  of  the  coun- 
try can  compete  with  the  Pacific  Coast. 

The  prospect  of  a market  being  assured,  the  next  problem 
to  consider  is,  — can  we  compete  with  California,  the  greatest 
prune  producing  section  of  the  world?  If  their  cost  of  production 
is  from  a half  to  one  cent  a pound  less  than  ours,  then  they  will 
eventually  kill  the  industryin  Oregon.  California  makes  a claim 
of  producing  a better  grade  prune;  one  containing  more  sugar. 
While  their  claim  is  not  altogether  true.,  there  is  no  reason  for  us 
to  be  discouraged  if  our  cost  of  production  is  low,  for  the  question 
of  permanent  success  hinges  upon  the  cost  of  producing  good  fruit 
for  the  masses.  If  after  a careful  examination  of  all  the  facts  relate 
ing  to  competition  with  California,  we  become  convinced  that  the 
industry  can  be  made  a success  here,  and  we  concluded  to  engage 
in  prune  growing  in  Oregon,  then  we  have  to  consider  the  same 
question  again.,  and  determine  which  section  'of  Oregon  will  pro- 
duce prunes  the  best,  for  there  is  a great  difference  in  tbe 
different  parts  of  oUr  own  state.  After  having  determined 
which  section  of  the  state  is  the  best  suited,  we  must  still  keep 
the  cost  of  production  in  view.  Will  we  get  the  largest  and 
best  continuous  crops  from  sandy  loam,  river  bottom  land,  the 
ordinary  gray  valley  land,  or  the  red  hills?  Look  at  the  subject 
from  any  point  you  will,  the  economic  law  of  co.st  of  production 
must  be  the  primary  factor.  If  other  sections  with  tlieir  natur.a.1 
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influences,  Can  produce  them  at  a less  cost,  it  is  folly  to  rely 
upon  the  expectation  of  an  exorbitant  price  and  engage  in  the 
industry  on  wild  hopes  of  a great  market.  The  lowest  cost  of 
production  for  the  market  will  win  the  day  in  the  production 
of  fruits  as  in  all  ehse. 

Law  of  Value. 

The  value  will  be  governed  by  the  cost  of  producing  the 
most  expensive  part  of  the  required  amount.  For  example,  if  it 
should  cost  one  cent  a pound  more  to  produce  prunes  in  Cal- 
ifornia than  in  Oregon  and  the  market  required  the  California 
product  in  addition  to  ours,  there  would  be  an  assurance  of 
profit  to  the  Oregon  producer.  If  one-third  of  the  prunes  raised 
are  produced  on  hill  lands  at  a cost  of  half  a cent  a pound  more 
than  on  bottom  lands,  and  the  market  would  not  take  the  prunes 
at  the  highest  cost,  then  those  engaged  in  prune  growing  on  the 
hills  would  have  to  give  up.  It  is  a grievous  mistake  to  engage 
in  production  simply  on  an  examination  of  market  rates.  If  the 
elements  at  command  insure  the  lowest  cost  of  production,  then 
there  need  be  no  hesitancy  whatever  in  entering  the  field  with 
confidence  and  assurance  of  success  if  proper  attention  is  given. 

This  law  is  so  unerring  that  if  the  elements  of  it  are  fol- 
lowed there  need  be  few  failures.  The  cost  of  production  of 
prunes  in  Oregon  will  vary  from  two  to  five  cents  per  pound. 
Those  who  can  produce  at  a cost  close  to  this  lower  cost-line, 
are  assured  of  a continuous  and  profitable  industry,  while  those 
along  the  higher  cost-line  may  depend  upon  a hard  struggle  with 
every  prospect  of  failure. 

In  the  production  of  prunes  for  market  in  the  green  state, 
the  same  law  holds  good,  and  must  be  the  rule  of  action  in 
determining  the  wisdom  of  any  locality  building  up  the  business. 
This  law  is  becoming  clearer  every  year,  in  almost  every  line  of 
industrial  life  as  is  shown  by  the  specializing  of  manufactured 
as  well  as  all  kinds  of  agricultural  products. 

Any  locality  that  can  produce  a certain  line  of  marketable 
products  the  best  with  the  least  labor,  is  leading  and  producing 
profits  in  that  line. 

The  question  is  constantly  being  asked — “Is  there  not  great 
danger  of  ov^erproduction  of  pi  lines?” — “Will  it  pay  to  engage 
in  the  industry?”  Many  wlio  have  alread}'  planted  orchards  are 
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wondering  whether  or  not  the  supposed  overproduction  will 
make  it  unprofitable  for  them  to  continue. 

A careful  examination  of  the  principles  outlined  above, 
seems  to  answer  this  question  completely.  The  question  for  the 
prune  grower  to  determine  is  not — “ Will  there  be  an  overpro- 
duction.” but,  ” Can  I produce  near  the  lowest  cost?”  If  there 
is  an  overproduction,  those  laboring  under  the  most  expensive 
difficulties  and  whose  cost  of  production  is  along  the  higher 
margin,  will  be  the  ones  who  must  discontinue  the  business  ; 
while  those  whose  production  is  the  cheapest  can  continue  with 
an  assurance  of  profit.  The  whole  question  of  prune  producing 
in  Oregon  must  be  solved  by  those  who  undertake  it,  through 
the  practical  competition  of  cost  of  production. 

There  is  too  great  a margin  between  the  amount  received  by 
the  producer  and  the  amount  paid  by  the  consumer.  This  phase 
of  the  subject  must  eventually  be  solved  by  the  producer. 
Prune  growers’  organizations,  I believe  to  be  the  only  practical 
method  by  which  this  margin  of  difference  can  be  substantially 
and  permanently  reduced. 


PRUNE  dROWING  IN  OREGON. 

U.  P.  Hedrick,  Botanist  and  Horticulturist, 

X.  General  Culture. 

IinItrodu/ction. 


he  pm  lie  interests  are  greater  than  all  other  orchard 
interests  in  Oregon.  Within  the  last  half  decade 
the  industry  has  grown  from  insignificance  to  be 
one  of  the  large  commercial  enterprises  of  the  state.  If  the 
market  for  the  product,  dried  and  green,  increases  in  the  future 
as  in  the  past  the  outlook  is  most  promising  for  a great  industry^ 
for,  the  prune  in  Oregon  has  much  in  its  favor.  Climatic  Con^ 
ditions  are  good  ; the  soil  is  such  that  productiveness  is  insured  ; 
and  there  is  a comparative  immunity  from  pests.  With  these 
advantages  Oregon  can  safely  defy  competition  in  the  cost  of 
production  of  prunes,  and  prune  growers  can  rest  assured  that 
there  is  a good  foundation  for  their  industry. 

There  are  about  26,000  acres  devoted  to  prune  growing  in 
Oregon.  Prunes  are  grown  throughout  the  western  part  of  the 
state  and  along  the  Columbia  and  its  tributaries  in  Northern  and 
Eastern  Oregon,  but  the  major  part  of  the  industry  is  comprised 
in  the  Wdlamette  and  Umpqua  River  valle}^s.  In  the  Willam- 
ette Valley,  there  are  about  15,000  acres  of  prune  orchards;  As 
yet  most  of  these  orchards  are  on  the  black  alluvial  soil  nCat  the 
river  and  have  not  to  any  appreciable  extent  enCrOached  upon 
the  red  hill  .soil  farther  away,  though  that  this  soil  will  produce 
prunes  is  certain.  The  .second  largest  prime  district  is  in  the  Ump- 
qua River  Valley.  Here  there  are  about  6,500  acres  of  prune 
Orchards.  Tlie  valley  of  the  Umpqua  seems  to  be  the  most 
favored  region  for  prunes,  trees  and  fruit  reaching  their  highest 
perfection  there.  Tin*.  Petite  or  French  prune  especially  .seems 
to  thrive  ; the  Italian  can  be  as  well,  and  perhaps  better,  grown 
in  the  Willamette  Valley.  The  Petite  prune,  and  the  Italian 
more  or  less,  are  grown  very  succe.ssfully  in  the  Rogue  River 


Valley  also,  where  there  are  approximately  i , 500  acres.  Attempts 
a.re  being  made  to  grow  prunes  in  Hood  River  Valley  and  along 
the  Columbia  in  Eastern  Oregon,  but  experienced  orcliardists  say 
that  these  sections  cannot  well  compete  with  the  more  favored 
■prune  localities,  and  that  their  splendid  fruit  resources  can  be 
•used  to  better  advantage  in  growing  other  fruits.  In  these 
districts  there  are  about  2,500  acres. 

CLIMATE. 

One  of  the  resources  of  Oregon  is  its  climate.  An  adequate 
^estimate  of  its  functions  and  value  as  a factor  in  producing 
prunes,  and  its  influence  upon  prune  growing,  would  lead  us  far 
beyond  the  limits  of  a brief  bulletin. 

The  horticultural  effects  of  the  Willamette  Vallo}"  elimate 
are  as  follows.  All  fungous  diseases  are  more  prevalent  than  in 
the  higher  and  drier  valleys.  The  great  prune  pest  of  the  state, 
shot  hole  fungus,  finds  a more  congenial  home  and  is  far  more 
rampant  in  the  Willamette  Valley  than  elsewhere.  Brown  rot 
newly  introduced  into  the  state,  is  as  yet  found  only  here  and 
will  soon  be  a grievous  pest.  In  the  humid  atmosphere,  moss 
and  lichens  quickly  cover  the  trees.  Strong  winds,  a feature  of 
Willamette  Valle}'  climate,  make  it  necessary  to  head  low  and 
prune  so  as  to  secure  strong,  stocky  trees.  Sunburn  is  not  so 
common  as  in  the  warmer  and  drier  valleys.  Fruit  ripens  from 
one  to  three  weeks  later  than  in  the  other  valleys.  Deficiency 
in  sunlight  and  summer  heat  makes  the  growth  of  some  varieties 
of  prunes  unsatisfactory. 

The  chief  horticultural  effects  of  the  Umpqua,  Rogue,  and 
Hood  rivers  valleys  and  Eastern  Oregon  climates,  are,  in 
comparison  with  the  Willamette  Valley,  fewer  fungous,  but  more 
in.sect  pests  : — San  Jose  scale,  red,  and  yellow  spider  are  more 
plentiful,  except,  perhaps,  in  Hood  River.  There  is  an  earlier 
and  more  perfect  ripening  of  fruits,  especially  those  of  summer 
and  autumn,  because  of  the  continual  sunshine  and  dry  air.  On 
the  other  hand,  Italian  prunes  do  not  attain  their  full  size  and 
best  characteristics  because  of  being  forced  into  early  maturity. 
Injuries  from  hot  winds  and  sun-scald  are  more  frequent.  Local  in- 
fluences governed  by  topography  are  much  more  marked  in  these 
valleys,  making  it  important  that  fruit  locations  be  selected 
with  great  care.  More  attention  must  be  given  to  the  special 
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conditions  and  natural  agencies  which  contribute  to  the 
development  of  fruit  in  any  location.  The  rainfall  is  much  less 
and  the  atmosphere;  not  nearly  so  humid  so  that  in  some  places 
prune  growers  ma}^  have  to  resort  to  irrigation. 

The  same  causes  that  make  the  differences  in  the  various 
valleys  make  local  variations  also,  and  these  need  always  to  be 
taken  into  cansideration  by  the  fruit-grower.  There  are,  for 
example,  all  through  the  state  small  valleys  protected  from  cold 
winds  and  heavy  fogs  and  open  to  sunshine  which  produce 
fruits  earlier  in  the  season,  and  of  better  qualit3^  than  locations 
not  so  favored.  Elevation  ministers  to  the  same  effect.  Rivers 
moderate  climatic  influences  somewhat.  In  general,  then,  the 
metes  and  bounds  of  latitude  are  set  aside  somewhat  by  local 
modifications,  and  the  intelligent  fruit-grower  who  chooses  his 
location  in  accordance  with  climatic  condition,  will  find  in  the 
climate  a valuable  allv. 

SOILS. 

Soils  and  stock  are  intimately  related,  but  of  the  latter  we 
shall  speak  hereafter.  Prunes  thrive  best  in  a rich,  loamy,  river 
bottom  soil,  as  is  well  demonstrated  by  the  splendid  orchards 
grown  on  that  soil  in  Douglas  county.  The  second  best  soil 
is  the  black  loam  of  the  valleys,  always  provided  that  it  is  well 
drained.  At  present,  most  of  the  Willamette  Valley  orchards  are 
in  this  soil,  and  better  ones  can  hardly  be  produced,  when  other 
conditions  are  proper.  The  red  lands  are  third  in  the  list  of 
soils,  but  as  to  whether  they  are  desirable  is  yet  to  be  deter- 
mined. Great  care  in  selecting  locations  on  red  lands  must  be 
taken  in  regard  to  depth  of  soil.  One  of  the  grievous  mistakes 
made  by  planters  all  through  Western  Oregon  is  that  of  planting 
on  shallow  soils.  This  is  especially  true  on  the  red  lands.  The 
minimum  depth  of  soils  for  prunes  is  four  feet,  and  as  much 
deeper  than  that  as  possible  is  desirable.  Phne  prunes  are 
grown  on  granite  soils,  but  these  soils  are  not  lasting  and  must 
be  irrigated  if  best  results  are  to  be  had.  The  above  claims 
for  the  various  soils  are  not  arbitrary’.  In  fact,  location,  drain- 
age, and  depth  of  S(»il  have  almost  as  much  to  do  with  prune 
growing  as  does  the  kind  of  soil.  It  must  be  remembered  that 
there  are  infinite  gradations  between  the  various  soils. 

The  prune  tree  is  a gross  feeder,  its  limbs  growing  often- 
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times  several  feet  in  one  season,  so  wliatever  the  soil,  it  must  be 
rich.  On  the  other  hand  a soil  may  be  too  rieh,  producing  a 
^veak,  watery  growth  not  at  all  desirable.  Prunes  contain  a large 
amount  of  water  so  that  it  is  necessary  to  have  a .soil  somewhat 
retentive  of  moisture,  and  also  one  that  can  be  thoroughly  tilled, 
that  being  essential  to  proper  conservation  of  moisture.  But,  as 
before  stated,  the  land  for  prunes  must  be  thoroughly  drained. 
This  is  to  be  emphasized  at  all  times  since  one  of  the  great  faults 
of  the  prune  orchards  of  Oregon  is  that  they  are  not  on  properly 
•drained  land.  Briefly,  the  ideal  soil  for  a prune  orchard  is  : a 

rich,  sandy  loam,  warm,  mellow  and  deep,  containing  sufficient 
vegetable  humus  to  give  lightness  and  retain  moisture  without 
being  damp  and  heavy,  and  having  good  natural  or  artificial 
drainage.  The  character  of  the  soil  is  not  to  be  determined  by 
surface  appearance  but  by  thorough  examination. 

Procuring  Trees. 

Oregon  is  well  supplied  with  good  nurseries  and  a grower 
can  get  first-class,  trees,  but  many  hardly  know  whaf  they  want. 
One  of  the  chief  complaints  among  the  prune  growers  is  in 
'regard  to  young  trees.  Procuring  trees  is  so  largeh’  a matter  of 
business  and  good  judgement,  that  anything  which  au}^  one  aside 
from  the  buyer  could  say  would  be  of  little  value,  but  a word  or 
two  ill  a general  way  will  be  proper  here.  Patronize  the  nearest 
reputable  nursery -men,  endeavoring  to  get  stock  at  a low  price, 
but  not  purchasing  simply  because  of  cheapness.  Buy  onl^^  first- 
class  trees,  one  or  two  years  from  the  bud,  having  as  an  ideal,  trees 
of  medium  size,  with  straight,  stocky,  hard  growth;  clean  trunks; 
free  from  borers,  insects  and  injuries;  and  a perfect  union  of 
stock  and  .scion.  Have  your  trees  shipped  as  soon  as  they  can  be 
easily  dug,  and  .set  them  as  soon  aspo.ssible,  having  the  ground  in 
the  best  condition.  Buy  only  varieties  which  show  the  greatest 
adaptability  to  your  particular  location,  a point  which  seems 
trite,  but  which  nevertheless  is  not  always  ob.served.  Varieties 
in  unsuitable  locations  and  mixed  orchards  are  such  common 
faults  that  particular  attention  is  called  to  the  fact,  that  onl}^ 
those  you  know  will  do  well  should  be  planted. 

Stocks. 

Prunes  can  be  and  at  one  time  were  grown  on  their  own 
roots,  but  their  habit  of  sending  up  suckers  condemmecf  this 
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practice.  Peach  roots  were  next  adopted  as  a stock  upon  which 
to  grow  them,  but  in  nearly  all  prune  and  plum  growing  regions, 
excepting  the  Pacific  Northwest,  the  peach  was  discarded  for  the 
myrobolan  plum  chiefly  ; but  recently,  because  it  is  said  to 
sucker,  to  dwarf  the  scion,'  and  to  be  hard  to  propagate  from 
cuttings  in  quantities,  the  myrobolan  has  fallen  somew^hat  in 
disfavor,  and  the  Marianna  takes  its  place  in  popular  favor.  The 
writer  is  satisfied  that  peach  stocks  have  been  used  too  com- 
monly in  Oregon  and  that  the  poor  orchards  on  the  heavy,  cold, 
damp  soils  are  largely  attributable  to  the  fact  that  peach  stocks 
\^ere  used. 

In  the  prune  bulletin  issued  last  year,  information  concerning 
any  orchards  growing  on  myrobolan  or  Marianna  stocks  was 
asked  for.  Several  letters  came  telling  of  experiences  with  these 
stocks.  I have  been  able  also  to  visit  some  orchards  having  trees 
growing  on  myrobolan  and  Marianna  roots.  After  a careful  study 
of  the  question  in  the  orchard  and  from  the  experience  of  others 
I present  the  following  in  regard  to  the  relative  merits  of  peach, 
myrobolan,  and  Marianna  stocks. 

The  peach  is  not  desirable  in  Oregon  because  there  are  few 
soils  in  the  state  upon  which  peaches  will  thrive  ; peach  roots 
require  better  drainage  than  can  commonly  be  given  in  Oregon  ; 
peach  stocks  are  grown  from  seeds  and  as  each  seed  produces  a 
tree  different  from  every  other  one  in  habit  of  growth  and  vigor 
it  follows  that  the  stocks  vary  in  their  capacity  to  develop  a good 
prune  tree.  Pits  for  stocks  are  obtained  from  fruits  too  poor  for  mar- 
ket and  hence  always  have  a tendency  to  degenerate;  prunes  do 
not  always  take  well  on  peach  roots  and  must  often  be  double 
“ worked;  ” peach  stocks  are  quite  susceptible  to  borers  and  to 
diseases  so  that  a prune  on  peach  stock  has  a precarious  and  often 
a short  life.  In  general,  then,  peach  stocks  should  be  used  only 
when  a prune  orchard  is  to  be  set  on  a strikingly  good  peach  soil. 

From  the  experience  of  some  of  our  nurserymen  and  the 
descriptions  given  of  their  myrobolan  and  Marianna  stocks, 
I fear  that  in  our  state  the  two  varieties  are  sadly  mixed,  and  so 
before  di.scussing  their  relative  merits  as  stocks  it  may  be  well  to 
distinguish  between  them. 

In  his  work  upon  native  plums,*  Prof.  L-  H.  Bailey,  who 
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has  probably  given  the  subject  more  study  than  any  other 
horticulturist  or  botanist,  says  that  the  myrobolan  belongs  to 
Pfunus  ce^asifera  and  that  “the  Marianna  is  either  the  same 
species  or  a hybrid  between  it  and  some  American  plum,  possibly 
the  Wild  Goose.”  The  following  are  descriptions  of  the  myro- 
bolan and  the  Marianna  plums, — of  the  myrobolan  as  typified  by 
the  variety,  De  Caradeuc, — taken  from  Bailey.* 

“DeCaradsuc. — 'myrobolan.)  Rather  large  ( i to  in.  in  diameter), 
globular,  deep  dull  purple  red  when  ripe  with  a prominently  colored  suture 
but  yellowish  green  splashed  with  red  when  it  first  becomes  edible  : flesh 

thin,  very  juicy  and  sweet  ; cling,  the  stone  rounded  ovate,  rather  turgid, 
scarcely  pointed  and  evenly  pitted;  leaves  rather  firm,  ovate  oblong. 
Early.  In  central  New  York  it  ripens  from  the  first  to  the  middle  of 
August  ( a little  later  at  the  Oregon  Experiment  Station.  U.  P.  H.  ) Tree, 
an  erect  grower. 

Marianna. — Large,  round,  oblong ; short  stemmed  as  compared  with 
the  De  Caradeuc,  bright  red  and  finely  speckled  and  covered  with  a thin 
bloom  ; flesh  soft  and  sweet,  juicy  ; semi-cling,  the  stone  like  that  of  De 
Caradeuc;  flowers  smill,  sessile  on  short  stalks  in  dense  lateral  clusters 
like  the  native  varieties,  the  calyx  lobes,  narrow  and  erect  ; leaves  much 
as  in  De  Caradeuc;  a little  later  than  De  Caradeuc,  but  ripens  before  the  Wild 
Goose.  Tree  a very  spreading  grower.  C ” 

It  must  be  remembered  that  both  myrobolan  and  Marianna 
as  seedlings  vary  much.  The  relative  merits  of  the  two  plums 
as  stocks  can  only  be  determined  by  longer  experience.  In  the 
past,  myrobolan  has  been  mostly  used  and  is  to  my  mind  much 
superior  to  the  peach.  Just  now,  however,  there  seems  to  be  a 
well  founded  opinion  that  the  Marianna  is  better  than  the  myro- 
bolan for  the  reasons  that  it  does  not  dwarf  the  tree,  seedlings  do 
not  vary  so  much,  it  does  not  sucker  as  much  as  the  myrobolan, 
unites  with  all  varieties  while  the  myrobolan  does  not,  and  lastly 
the  cuttings  of  Marianna  root  much  easier  than  those  of  the 
myrobolan,  a point  of  much  importance  since  properly  all  stocks 
should  be  propagated  from  cuttings.  The  indiscriminate  u«e  of 
variable  seedlings  is  to  be  condemmed,  as  much  of  the  trouble 
with  stocks  can  be  laid  to  this  cause.  In  this  connection  it  is 
well  to  say  that  in  setting  stocks  from  cuttings  if  uniform  results 
are  to  be  obtained,  particular  strains  should  be  used  and  not 
anything  that  may  happen  to  be  on  hand.  It  is  claimed  by 
those  favoring  the  seedlings  that  the  roots  formed  from  cut?- 
tings  are  weak  and  in  the  end  make  a poor  root  system  and 
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that  oftentimes  cutting's  are  diseased  in  the  roots  while  seed- 
I.ngs  a'*e  almost  universilly  healthy.  Theoretically  there  are  no- 
reasons  why  a tree^  from  a cutting  is  not  as  good  as  one  from  a 
seed,  and  it  is  not  at  all  hard  to  find  good  thrifcy  orchards  that 
have  been  so  grown.  It  is  said  that  most  of  the  myrobolan 
stoc  ks  in  California  are  grown  from  cuttings. 

Fruit-growers  often  want  to  grow  their  own  stocks.  For 
such  as  may  want  to  grow  them  from  cruttings  the  following 
method  is  advised.  Nurserymen  usually  have  their  own  ways 
of  growing  them.  Cuttings  should  be  taken  before  the  sap 
begins  running  in  the  spring  from  well  ripened  wood  of  the 
previous  year^s  growth.  They  should  be  from  six  to  ten 
inches  long,  two-thirds  of  the  length  to  go  in  the  ground.  The 
soil  best  adapted  for  growing  them  is  a good  rich  loam,  well 
drained  and  yet  always  moist  as  cender  roots  die  quickly  in  dry 
ground.  The  cultivation  should  be  that  usually  given  to  seed- 
lings or  tender  plants  just  starting  to  grow. 

\\’e  advise  ain*  one  contemplating  putting  out  a prune 
orchard  to  thoroughly  look  into  the  matter  of  stocks.  Many 
grievous  mistakes  have  already  been  made  in  selecting  trees 
with  peach  roots.  Longer  experience  will  determine  the  relative 
vahie  of  myrobolan  and  Marianna  stocks  just  as  it  has  deter- 
mined their  superiorit}’  to  the  peach. 

Draining  and  Subsoiling. 

The  notion  seems  to  prevail  in  Oregon  that  land  does  not 
need  to  be  drained  for  prunes.  At  least  in  the  hundreds  of 
orchards  in  th^  state  there  are  hardly  a score  that  have  been 
drained.  With  drainage  as  with  fertilization  people  have  the 
erroneous  opinion  that  a prune  orchard  c-an  get  along  without  it. 
To  be  sure  we  have  a great  deal  of  naturally  well  drained  soil  upon 
which  it  would  be  u.«eless  to  spend  money  in  laying  drains,  but 
in  the  major  part  of  our  prune  orchards  the  character  of  the 
land  is  such  that  water  is  held  in  the  soil  until  evaporated  from 
the  surface,  keeping  the  soil  in  such  conditon  that  the  roots  of 
the  trees  are  injured  and  proper  spring  cultivation  is  absolutely 
])rohibited.  The  whole  trend  of  the  information  obtained  from 
])rune  men  in  regard  to  the  ills  of  their  orchards  points  to  drain- 
age as  one  of  the  first  of  the  great  fundamentals  of  a rational 
y stem  of  prune  growing  in  Oregon.  The  need  of  it  can  liardly 
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be  over-estimated  and  fruit-growers  must  come  to  look  upon  the 
lack  of  it  as  the  direct  and  indirect  cause  of  a multitude  of  the 
ills  of  their  orchards.  Let  us  glance  at  a few  of  the  things  to 
be  gained  by  good  drainage. 

The  essential  mechanical  features  of  good  fruit  land  demand 
drainage.  There  must  be  an  ability  to  get  rid  of  surplus  water 
if  any  orchard  tree  is  to  grow  and  thrive,  even  if  the  water  is 
only  over  abundant  when  the  tree  is  dormant.  Proper  drainage 
helps  to  retain  moisture  in  the  dry  season,  since,  if  .soil  has  too 
much  water  it  becomes  puddled,  then  bakes,  and  sun  and  wind 
quickly  evaporates  all  moisture  from  it.  Well  drained  land  is 
warmer  in  spring  and  fall  because  of  not  having  the  cooler  water 
in  it;  it  is  cooler  in  the  heat  of  summer,  when  proper  root  growth 
demands  an  amount  of  moisture,  coolness,  and  circulation  of  air, 
that  can  not  be  had  in  a baked,  parched,  soil.  A boggy,  miry 
condition  of  the  soil  prohibits  cultivation  often  times  when  it 
should  be  given,  and  so  hinders  good  tillage.  Good  drainage 
makes  available  plant  food  that  is  otherwise  lost.  By  allowing 
a free  passage  of  currents  of  air,  carrying  with  them  rich  sub- 
stances, in  the  atmosphere,  it  helps  to  fertilize  a soil.  There  are 
still  other  conditions,  which  added  to  these,  make  underdrainage, 
as  a rule,  absolutely  necessary  in  our  prune  orchards. 

We  give  the  following  brief  directions  in  regard  to  the  con- 
struction of  underdrains.  Information  is  easily  available  from 
other  sources  .so  we  need  not  go  very  deep  into  the  subject  in  this 
connection.  Size  of  tile  varies  with  the  amount  of  water  to  be 
carried  off,  though  in  Oregon  they  should  never  be  smaller 
than  three  inches  because  of  the  great  amount  of  water  to  be 
carried  off  at  certain  .seasons  ; a row  of  tile  to  every  two  rows 
of  trees  would  be  a good  rule  thus  making  the  drains  36,  40,  or 
44  feet  apart ; the  proper  depth  is,  on  most  lands,  about  three 
feet  ; tile  can  be  as  well  laid  at  one  time  as  another  provided  the 
ground  is  soft  from  the  rains  ; a surveyor  should  always  be  em- 
ployed to  run  the  levels,  otherwi.se  the  system  is  almost 
be  unevenly  laid.  Good  burned  drain  tiles  can  be  obtained  in 
almost  all  parts  of  the  state  and  should  be  used  even  though  the 
planter  lives  at  some  distance  from  the  factory,  as  open  ditches, 
cobblestones,  mole  drains,  or  any  cheap  substitute  is  but  a 
temporary  make.shift. 
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In  Eastern  Oregon  dynamite  is  being  used  to  a limited 
extent  as  a means  of  breaking  the  hard-pan  so  that  the  water 
can  drain  through. , I believe  the  method  is  not  an  unqualified 
success  both  because  of  exp^^nse  and  inefficiency.  On  alkali 
soils,  to  allow  the  alkali  to  be  carried  downward  the  same  method 
has  been  used  with  a show  of  success. 

Intimately  connected  with  drainage  is  subsoiling.  What 
has.  been  said  about  the  necessity  of  drainage  largely  applies  to 
subsoiling.  It  is  a peculiarity  of  Oregon  soils  that  you  cannot 
judge  the  subsoil  with  any  certainty  whatever  from  the  surface, 
nor  can  you  infer  that  the  same  subsoil  extends  for  any  great 
distance  under  the  same  surface  soil.  Conditions  vary  so  that 
every  fruit-grower  should  examine  his  soil  in  several  places  and 
judge  for  himself  whether  any  part  of  his  orchard  needs  subsoiling. 

Any  soil  having  an  open  porous  subsoil  cannot  be  benefitted 
by  having  the  soil  made  more  open.  But  any  soil  upon  which 
water  stands,  or  runs  off,  having  a subsoil  that  is  at  all  compact, 
and  to  any  great  degree  impervious  to  water,  ought  to  be  sub- 
soiled. Oftentimes  deep  plowing  will  help  to  accomplish  this 
object.  But  generally  an  implement  which  can  be  pulled  through 
this  compact  soil,  breaking  and  loosening  it  up,  must  be  used. 
The  nature  of  the  soil  determines  the  depth  of  subsoiling. 

Like  drainage,  subsoiling  tends  to  dispose  of  surplus  water, 
allowing  it  to  filter  through  the  hard-pan,  and  also  helps  to  retain 
it  in  a dry  season,  since  the  water  sinks  lower  in  the  ground 
and  is  not  so  easily  evaporated,  but  rises  gradually  by  capillary 
attraction.  The  act  of  subsoiling  tends  at  first  to  dry  out  a soil, 
and  unless  a rain  follows  before  crops  are  put  in  may  in  this  way 
be  for  a time  injurious.  Therefore,  subsoiling  ought  to  be  done 
.sometime  before  a crop  is  planted  that  the  soil  ma}^  coniain  the 
proper  amount  of  moisture.  The  after-cultivation  of  land  that 
has  been  subsoiled  should  be  as  sliallow  as  possible,  thu.s  by 
mulching  the  evaporation  is  checked  and  moisture  is  retained. 
Such  cultivation  should  be  frequent  and  long  continued. 

Setting  Trees. 

There  are  a few  points  about  setting  trees  which  need 
emphasizing.  It  is  obvious,  first  of  all,  that  the  rows  must  be 
straight.  Any  man  with  ingenuity  and  a “good  eye”  can  secure 
this  re.uilt.  vSo  far  as  trimming  trees  before  planting  is  concerned. 
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it  is  advisable  to  cut  away  all  roots  wliicli  are  broken  and  injured, 
since  a smooth  wound  will  heal  more  quickl}"  than  a ragged  one. 
Roots  of  inordinate  length  may  of  course  be  cut  back  to  make  a 
symmetrical  root  system.  When  a tree  is  dug,  half  of  the 
fibrous  roots  are  left  in  the  ground  ; the  top,  therefore,  ought 
to  be  cut  back  a corresponding  amount,  or  more,  since  it  will 
require  some  time  for  the  roots  to  resume  vital  activities. 
Trees  not  so  trimmed  often  fail  to  grow  at  all,  or  if  they  do  start, 
are,  in  their  weak  condition,  destroyed  by  drouths  or  pests. 

The  following  rules  for  tree  planting  are  always  in  order. 
The  soil  should  be  well  firmed  about  the  roots  of  trees the  roots 
straightened  out  in  approximately  their  natural  position  ; the 
hole  should  be  large  and  roomy  ; the  earth  fine  and  dry  enough 
to  crumble  ; the  tree  to  be  set  a little  deeper  in  the  soil  than  it 
stood  in  the  nursery  row  ; the  roots  of  the  tree  must  not  be  long 
uncovered  ; and  every  care  must  be  taken  to  get  the  tree  in  its 
natural  environment  as  quickly  as  possible.  If  the  operation  of 
tree  planting  is  to  be  perfect  these  details  must  be  observed. 

Distance  Apart. 

It  is  almost  a universal  fault  throughout  the  state  for  prune 
growers  to  plant  their  trees  too  close  together.  The  shrewd 
growers  are  convinced  of  this  and  will  tell  you  not  to  plant  less 
than  twenty-two  feet  apart.  The  Petite  prune,  perhaps,  may  be 
well  grown  at  twenty  feet.  Trees  are  gross  feeders  and  need 
plenty  of  room.  Ac^ditional  reasons  for  a greater  distance  apart 
are,  that  it  allows  of  better  cultivation,  enables  you  to  spray 
more  easily,  and  it  will  give  you  a well  formed,  strong  tree  with 
an  individualit}’  of  its  own. 

Cultivation. 

The  most  widespread,  and  the  most  serious  fault  of  Oregon 
])rune  orchards  is  7ieglect.  Commonest  among  the  many  things 
neglected,  is  neglect  in  tillage.  It  must  be  said  that  prune 
orchards  in  general  yield  so  abundantly  without  tillage  that  it  is 
not  to  be  much  wondered  at  that  the  prune  growers  think  they 
do  not  need  tillage.  Every  orchard  is  so  greatly  influenced  b}^ 
special  soils  and  conditions  in  which  it  grows  that  it  is  hard  to 
attribute  the  behavior  of  an  individual  orchard  to  either  tillage 
or  the  lack  of  tillage.  But  if  a man  thinks  for  a moment  of  the 


15 


obvious  effects  of  tillage  upon  any  crop  in  the  soil  he  w‘ll  admit 
that  cultivation  is  essential  to  any  rational  system  of  horticul- 
ture. Corn,  potatoes,  vegetables,  all  annual  crops  demand 
cultivation.  Berries  and  fruits  do  not  differ  from  vegetables  in 
any  of  their  activities  of  life,  and  that  which  benefits  them 
must  be  as  usefcl  to  these.  Cultivation  must  be  judicious  or 
grievous  damage  to  an  orchard  may  result.  There  are  under- 
lying principles  of  the  operation  which  must  be  interpreted  with 
considerable  skill  if  cultivation  is  successfully  done.  Just  what 
proper  cultivation  is,  must  be  determined  by  every  man,  for 
every  farm,  and  for  every  season.  Only  general  principles  can 
be  given  and  a few  of  these  are  as  follows.  All  young  orchards 
should  be  given  perfect!}’  clean  cultivation.  All  through  the 
state  there  are  young  orchards  smothered  in  weeds  the  owner 
thinking  it  not  necessary  to  cultivate  until  the  trees  begin  to 
bear.  It  is  necessary  to  cultivate  the  first  year  so  that  the  trees 
may  be  rightly  started  and  the  roots  sent  deep  enough  into  the 
soil  to  essape  the  plow  and  cultivator  in  future  years.  As  the 
orchard  conies  into  bearing,  the  cultivation,  perhaps,  need  not 
be  so  thorough,  the  orchard  itself,  in  its  wood  and  fruit,  being 
the  indicator  of  the  treatment  needed. 

Figures  i and  2 show  very  strikingly  the  difference  at  six 
years  of  age  between  an  orchard  that  has  been  cultivated  from 
the  start  and  one  in  which  the  owner  thought  it  unnecessary  to 
cultivate  until  the  trees  came  in  bearing.  The  orchards  are 
of  the  same  variety  ; the  soil  is  identical  ; ‘The  orchards  are  in 
neighboring  fields,  and  were  planted  under  the  same  conditions 
and  at  the  same  time.  The  orchard  shown  in  Fig.  i has  been 
plowed  each  spring  and  cultivated  fortnightly  until  August. 
The  orchard  in  Fig.  2 has  been  plowed  in  the  spring  and  culti- 
vated once  or  twice,  occasionly  three  times,  during  the  season. 

Usually,  sowed  crops  should  be  avoided  in  an  orchard,  since 
they  forbid  all  chance  of  cultivation  and  use  up  plant  food  and 
moisture  that  should  go  to  the  trees.  Occasionally,  on  an 
extremely  rich  soil,  an  orchard  may  be  brought  in  bearing  by 
sowing  a crop  of  grain  in  it.  There  are  no  objections  to  growing 
hoed  crops  or  small  fruits  in  a young  orchard,  but  the  land  must, 
be  well  tilled  and  well  fed,  and  it  must  be  stopped  when  the 
trees  comes  in  bearing  as  there  is  but  little  land  that  can  be 
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worked  on  the  share  system — a good  yield  of  fruit  and  of 
another  crop  at  the  same  time. 

'Cultivatcn  should  begin  as  earl}'  in  the  season  as  possible 
and  should  be  given  frequently  thereafter  until  the  time  to  cease 
comes,  which,  in  this  climate,  is  the  middle  of  July  or  the  first 
of  August,  this  always  to  be  governed  by  the  growth  the  tree  is 
making.  Early  cultivation  is  important  since  it  warms  up  the 
soil,  puts  it  in  good  mechanical  condition,  kills  the  sprouting 
herbage,  and  enables  the  trees  to  get  quickly  at  work.  Cultivation 
should  stop  as  soon  as  the  orchard  has  completed  the  desired 
growth  so  that  the  trees  can  ripen  and  harden  their  wood  for  the 
winter. 

We  are  not  sure  but  at  this  time  a catch  crop  of  rye,  crimson 
clover,  or  some  other  quick  growing  plant  might  not  be  grown  to 
advantage,  to  be  plowed  under  in  the  spring.  The  merit  of  such 
a course  would  be  that  the  unsightly  crop  of  weeds  which  springs 
up  after  the  summer’s  cultivation  is  finished,  scattering  its  seeds 
to  the  four  winds,  certainly  poor  husbandry,  would  be  destroyed  ; 
more  important  than  this  the  mechanical  condition  of  the  soil 
would  be  greatly  improved  since  it  would  keep  it  from  running 
into  a puddled  mass  in  the  winter,  would  dry  it  out  more  quickly 
in  the  the  spring,  and  add  very  greatly  to  the  vegetable  matter 
of  the  soil.  It  would  also  aid  in  ripening  the  wood  of  the  trees. 
This  matter  is  only  a suggestion,  however,  to  be  thought  over 
by  the  grower.  The  practice  is  becoming  a favorite  one  with 
Eastern  orchardists  and  is  recommended  by  Eastern  writers. 

In  a young  orchard  it  is  advisable  to  plow  the  land  each 
spring  for  .several  years.  The  after- cultivation  should  be  with  an 
implement,  which  with  the  minimum  expenditure  of  time  and 
labor  will  destroy  weeds  and  keep  the  surface  soil  loose  and 
friable.  There  are  .so  many  good  implements  that  there  need 
be  no  trouble  in  finding  one  suitable  for  any  purpo.se.  Disk 
harrows,  spring-tooth  harrows,  clod-crushers,  smoothing  harrows, 
weeders,  and  cultivators  all  have  their  places.  The  revensible 
disk  harrow,  we  find,  is  a favorite  implement  with  many  Oregon 
fruit-growers.  The  frequence  with  which  one  should  cultivate, 
depends  upon  the  soil,  season,  and  purpo.se.  Cultivating  once  a 
week  some  .sea.sons  is  not  too  often  especially  if  its  object  is  to 
conserve  the  moisture.  A crust  should  never  be  allowed  to  form 
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or  weeds  to  become  established.  The  soil  should  always  be  left 
soft  and  fine  if  the  fresh  and  grateful  effects  ot  a mulch  are  to  be 
obtained  ; when  left  in  this  condition  the  roots  are  enabled  to 
reach  ever}'  portion  of  the  soil,  thus  utilizing  a maximum 
amount  of  plant  food  much  of  w^hich  otherwise  might  remain 
unavailable.  An  implement  should  be  used  which  will  allow  of 
working  close  to  trees  so  that  high  pruning  need  not  be  encour- 
aged on  account  of  close  working. 

Pruning. 

Prune  trees,  generally,  have  been  fairly  well  pruned  in 
Oregon.  It  is  an  operation  not  at  all  difficult  to  learn  since  the 
advice  given  in  horticultural  books  is  plain  and  generally  good. 
Opinions  differ  as  to  what  the  ideal  tree  after  pruning  should  be. 
The  concensus  of  opinion  of  the  best  growers,  as  we  conceive  it, 
would  favor  a tree  about  as  follows  : A medium,  low,  roundish, 

symmetrical  top,  upon  which  the  fruit  can  be  readily  thinned  and 
picked,  the  tree  easily  sprayed,  and  upon  which  there  are  strong 
branches,  that  will  not  break  with  a load  of  fruit,  and  that  will 
shelter  the  stem  from  the  sun.  Such  a tree  will  be  vigorous,  and 
long  lived.  While  failures  are  not  often  caused  by  neglect  in 
pruning  yet  they  are  aggravated  by  it,  and  the  experience  given 
from  all  sources  presses  home  in  the  most  convincing  way  the  fact 
that  careful  and  thorough  pruning  has  much  to  do  with  the  suc- 
cess of  a prune  orchard.  A man  of  good  judgment  will  not 
adopt  arbitrary'  rules  for  pruning,  but  the  following  hints,  may  be 
of  value  to  him. 

In  forming  the  head  the  branches  should  be  distributed  upon 
the  different  sides  of  the  stock  as  much  as  possible.  It  should  be 
formed  by  selecting  several  branches  well  distributed  along  the 
stem  for  a distance  of  one  foot  down  from  the  top  and  pointing 
in  such  a way  that  the  head  becomes  well  balanced  and  symmet- 
rical. The  strongest  upright  branch  should  be  left  as  the  leading 
shoot  and  be  so  trained  that  other  branches  can  be  given  off  from 
it.  Side  branches  should  be  well  cut  back. 

After  the  head  is  formed  an  annual  pruning  should  be  given 
though  branches  or  shoots  out  of  place  ought  to  be  removed  as 
soon  as  discovered.  In  Oregon,  prune  growers  consider  late 
winter  the  best  time  to  prune,  but  the  work  can  be  done  any  time 
after  the  wood  has  thoroughly  ripened  and  before  the  buds  start 
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in  the  spring.  It  is  an  almost  universal  fault  in  a prune  orchard 
to  find  too  much  wood.  There  ought  to  be  just  so  much  wood 
with  so  much  fruit,  to  secure  which,  you  may  either  head  back  or 
thin  out  branches.  If  headed  back,  the  cut  should  be  made 
above  a bud  growing  on  the  upper  side  of  a limb  so  that  the  new 
branch  will  take  a natural  upward  and  oblique  position,  making  a 
broad,  strong  branch  with  great  weight  bearing  power.  Be  pru- 
dent in  thinning  out  the  branches  of  a prune  tree  as  a tree  will 
support  many  branches,  having  a tendency  to  “open  up”  as  the 
branches  become  loaded  with  fruit.  Crotches  should  be  avoided, 
as  when  two  branches  of  equal  size  form  a crotch  it  is  almost 
certain  that  one  of  them  will  break. 

A pair  of  pruning  shears  or  a sharp  pruning  knife  is  sufficient 
to  do  all  the  pruning  needed  if  the  work  is  undertaken  in  time. 
The  use  of  a saw  is  to  be  discouraged  though  it  is  frequently  a 
necessary  evil.  In  making  a cut  no  projecting  spur  should  be  left 
and  the  wound  should  be  as  small  as  possible,  care  being  taken 
not  to  tear  or  injure  the  bark.  The  cut  should  always  have  a 
good  slant.  Whenever  a wound  is  made  with  so  great  a diameter 
that  it  will  not  grow  over  in  one  season,  it  should  be  painted  with 
something  to  keep  the  wood  from  checking  and  rotting.  Shellac 
dissolved  in  alcohol  is  good,  or  ordinary  paint  may  be  used.  To 
prune  intelligently  the  habit  of  growth  of  the  tree,  whether  up- 
right, spreading,  or  close  growing,  should  be  studied.  In  fact, 
in  practice,  it  will  be  found  necessary  to  give  every  variety  of  fruit 
a little  different  treatment. 

Thinnmg  the  Fruit. 

One  of  the  striking  facts  in  regard  to  profits  in  growing 
prunes,  is  the  much  greater  net  profit  in  growing  prunes  of 
a large  size.  Net  profits  are  almost  doubled  by  an  increase 
in  size.  The  question  as  to  why  prune  growers  do  not  thin 
their  fruit  and  get  large  prunes  is  constantly  suggesting 
itself.  In  looking  over  the  records  of  the  Survey  taken  last  year 
I do  not  find  a dozen  men  who  practice  thinning  their  prunes 
other  than  by  reducing  the  wood  of  the  tree  by  pruning.  The 
best  prunes  cannot  be  grown  on  overloaded  trees.  The  quantity 
of  fruit  in  bushels  will  be  the  same  on  a tree  whether  the  fruit  is 
thinned  or  not,  and  you  have  for  the  trouble  of  thinning  a hand- 
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somer  and  much  more  valuable  product.  Thinning'  requires 
considerable  work,  but  if  systematically  done  it  resolves  itself  in 
a simple  job,  and,-  at  any  rate,  the  fruit  must  be  picked  sooner  or 
later  and  the  work  done  in  June  and  July  saves  just  so  much 
work  when  the  crop  ripens.  From  this  standpoint,  then,  it  is  an 
extremely  shortsighted  policy  not  to  thin  fruit,  but  there  is 
another  factor  which  makes  the  operation  still  more -important. 

■ On  trees  that  have  had  their  fruit  thinned  there  are,  of 
course,  many  less  pits,  the  large  fruits  being  mostly  watery  flesh. 
For  the  formation  of  the  excessive  number  of  pits  in  the  fruits  on 
unthinned  trees  it  requires  a much  greater  quantity  of  the 
mineral  elements  of  the  soil  and  since  these  are  the  elements  most 
apt  to  be  wanting  and  most  difficult  to  obtain  it  is  obvious  that 
the  growth  of  a tree,  overloaded  with  fruit,  is  checked,  its  vitality 
weakened,  and  in  the  end  productiveness  lessened. 

During  most  seasons,  on  overlcaded  trees,  much  of  the  fruit 
drops.  Had  this  fruit  been  taken  off  at  the  proper  time  there 
would  have  been  a much  less  strain  upon  the  tree.  If  properly* 
thinned,  the  danger  from  “brown  rot”  or  ‘‘plum  rot,”  which  has 
shown  itself  in  the  state  and  which  threatens  to  do  considerable 
damage,  will  not  be  so  great,  since  the  disease  is  communicated 
from  fruit  to  fruit,  hence  will  be  worst  where  the  fruit  is  thickest. 

The  thinning  can  be  best  done  when  the  prunes  are  about  the 
size  of  the  end  of  one’s  thumb,  though  no  set  rule  can  be  given 
for  the  operation.  The  quantity  removed  must  vaiy  with 
the  size,  and  vigor  of  the  tree,  the  variety,  and  the  way  in  which 
the  tree  has  been  pruned.  When  the  work  is  done  the  fruit 
should  be  evenly  distributed  over  the  tree,  making  due  allowance 
for  the  size  and  strength  of  the  various  branches.  With  a little 
experience  a tree  can  be  very  easily  thinned,  the  prunes  being 
pulled  off  by  handfuls.  The  work  is  much  facilitated  if  the  tree 
has  been  well  pruned,  since  pruning  reduces  the  necessity  and 
makes  it  easier  to  get  at  the  fruit  on  the  tree. 

Pollination  of  Prunes. 

Within  recent  years  the  im|X)rhuice  of  cross-jx)llination  for 
some  fruits  has  been  clearl}"  demonstrated  by  several  scientific 
workers.  The  matter  was  first  iM'ought  prominently  l>efore 
horticulturists  by  Waite*  of  the  Agricultural  Department  at 
*M,  B.  Waite,  U.  S.  Dept.  Agrl,,  5th  Div.  Path. 
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Washington  in  his  bulletin  on  the  pollination  of  pear  flowers  in 
which  he  proved  that  ‘ ‘ many  of  the  common  varieties  of  pears 
require  cross-pollination,  being  partially  or  wholly  incapable  of 
setting  fruit  when  limited  to  their  own  pollen.”  He  also  noted 
that  some  varietes  of  apples  were  sterile  to  their  own  pollen. 
Beachf  of  the  New  York  Experiment  Station  found  that  some  of 
the  varieties  of  grapes  need  cross-pollination.  Of  more  interest 
to  prune  growers  are  the  statements  of  Bailey  J of  Cornell  and 
the  work  of  Waugh  § of  Vermont.  The  former  says  that  some 
of  our  varieties  of  native  plums  are  not  fertile  with  themselves, 
and  that  the  “infertility  is  due  to  comparative  impotency  of 
pollen  upon  flowers  of  the  same  variety  rather  than  to  any  struc- 
tural imperfection  in  the  flowers  themselves,”  and  that  “this 
infertility  is  avoided  by  mixed  planting,  by  means  of  which 
foreign  pollen  is  supplied  to  the  impotent  varieties.”  Waugh 
found  that  ‘ ‘ cross-pollination  in  plums  is  provided  for  by 
several  natural  adaptations,  especially  by  the  defectiveness  of 
flower  parts  and  by  the  sterility  of  certain  varieties  toward  their 
own  pollen.”  All  of  this  leads  up  to  the  question  as  to  whether 
our  prunes,  especially  the  Italian  which  sets  fruit  so  poorly, 
would  not  be  benefitted  by  cross-pollination. 

It  is  a matter  of  common  observation  that  the  Italian  for 
some  cause  or  other,  is,  in  certain  locations,  or  in  certain  seasons, 
or  under  peculiar  climatic  conditions,  a shy  bearer.  There  are 
reports  among  fruit-growers  that  solid  blocks  of  Italians  fail  to 
set  fruit  while  in  the  same  locality  those  in  mixed  orchards 
set  a full  crop.  Such  reports  are  not  well  substantiated,  but 
thdr  being  current  lends  color  to  the  view  that  cross-pollination, 
secured  by  mixed  planting,  would  benefit  that  variety.  Plans 
were  on  foot  at  the  Station  this  spring  to  determine  as  far  as 
possible  the  cause  of  the  variability  of  the  Italian  in  setting  its 
fruit,  but  the  entire  failure  of  the  crop  frustrated  all  plans. 
The  matter  is  of  considerable  interest  to  large  growers  of  prunes 
and  any  data  or  information  bearing  upon  the  subject  should  be 
given  to  the  public. 

fS,  A.  Beach,  N.  Y.  State  Station  Rpt.  1892.  Self  Pollination  of  the 
Grape. 

JL.  H.  Bailey,  Cornell  Expt.  Sta.  Bui,  38,  Cultivated  Native  Plums. 

|F.  A.  Waugh,  Vermont  E)xpt  Stoi.  B«l.  53,  Pollination  of  Plums. 
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II.  Varieties  of  Prunes^^ 


T present  there  are  but  three  varieties  of  prunes  largely 
grown  in  Oregon : the  Italian  or  Fellenberg,  the 

Petite  or  French  or  Robe  de  Sargent,  and  the  Silver 
or  Coe’s  Golden  Drop.  By  far  the  major  part  of  these 
are  Italians  the  Petites  being  second.  Most  of  the  other  varieties 
now  grown  are  sold,  when  cured,  as  one  or  another  of  these 
three  varieties.  All  black  prunes  are  sold  as  Italians  ; amber  ones 
as  Petites  ; and  light  colored  ones  as  the  Silver.  The  Italian  is 
the  great  commercial  plum  of  the  Northwest  for  the  reason  that 
it  thrives  best  and  because  its  flavor  and  large  size,  as  growp  in 
Oregon,  enables  it  to  command  a slightly  better  price  than  the 
Petite,  the  commonly  accepted  standard  prune.  In  good 
locationSj  as  in  the  Umpqua  and  Rogue  River  valleys,  the  Petite 
is  largely  grown  and  proves  to  be  a more  regular  and  prolific 
bearer  than  the  Italian.  But  in  growing  the  Petite  we  must 
enter  in  direct  competition  with  California  which  at  present  is  a 
little  to  our  disadvantage,  The  Silver  when  well  cured  and  of 

*The  distinction  between  plums  and  prunes  is,  that  prunes  can  be  suc- 
cessfully cured  wnthout  removing  the  pits,  the  product  being  firm,  sweet 
and  long  keeping.  There  is  much  confusion  in  horticultural  literature 
regarding  the  nomenclature  of  prunes  ; nearly  all  of  our  prunes  are  known, 
by  different  names,  in  the  Kast  as  plums. 
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larg^  sizt,  >5ells  for  a larger  price  than  either  the  Italian  or  the 
Petite,  but  it  is  difficult  to  grow,  hard  to  cure,  and  must  be 
bleached  ; these  qualities  forbid  its  being  extensively  grown. 

It  must  not  be  inferred  that  our  wants  are  sufficient!}^  well 
supplied  by  the  three  varieties  named  above  and  that  there  is  no 
need  of  new  varieties.  Prune  growers  are  not  at  all  satisfied 
with  the  standard  prunes  now  grown,  as  all  of  them  have  bad 
qualities  which  are  serious  drawbacks  to  their  being  put  upon  the 
market  wdth  the  highest  degree  of  success.  There  is  a broad 
field  for  the  introduction  of  better  varieties.  This  is  not  strange 
since  the  prune  industry  in  Oregon  is  but  a few  years  old,  and 
since,  as  a rule,  the  best  varieties  of  fruits  for  any  locality 
originate  in  that  locality.  We  may  then  look  forward  to  the 
time  when  the  Italian  and  Petite  wall  have  been  relegated  to  old 
orchards,  and  new  varieties,  natives  of  the  Northwest,  will  have 
taken  their  places.  We  already  have  one  or  two  new  varieties  that 
promise  to  equal  or  surpass  our  favorite  Italian,  and  if  their  good 
qualities  do  not  prove  to  have  been  overestimated  it  is  to  be 
hoped  their  supremacy  will  soon  be  established. 

In  the  followdng  descriptions  I have  included  most  of  the 
prunes  that  have  been  tried  in  the  state,  and  some  that  have  not, 
but  which,  because  of  their  merits  in  California,  we  might  well 
try.  All  prune  growers  are  urged  to  establish  an  experimental 
plot  upon  which  new  varieties  may  be  tried.  We  shall,  then, 
in  the  course  of  a few  years,  be  able  to  profit  by  our  mutual 
experiences,  and  the  general  approval  of  certain  varieties  wall 
simply  mark  the  survival  of  the  fittest. 

Much  valuable  information  regarding  varieties  has  been 
obtained  from  files  of  the  Rural  Northwest*.  In  writing  de- 
scriptions of  some  of  the  older  varieties  I have  freely  consulted 
Wicksonf  and  Downing^.  Special  attention  has  been  given  to 
seedlings  that  have  originated  in  the  Northw^est,  and  it  is  hoped 
that  the  descriptions  and  historical  sketches  are  in  the  highest 
degree  accurate.  The  cuts  are  mostly  of  old  varieties  and  are 
from  life  and  photographs.  They  are  inserted  chiefly  that  better 
comparisons  may  be  made. 

*Published  in  Portland,  Oregon,  H,  M.  Williamson,  Editor. 
tDowning’s  Fruits  and  Fruit  Trees  of  America,  Edition  of  1888. 
fWickson’s  California  Fruits,  Dewey  & Co.,  .San  Franci.sco,  Calif. 
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Description  of  Varieties. 

The  Italian  Prune. — Fellenberg,  Germafi  Rrune^  Swiss  Prune: — 
Medium  size  or  large,  roundish  but  tapering  at  both  ends  ; suture  small  but 
distinct  ; color,  dark  purple  with  a heavy  bluish  bloom  ; stalk,  i inch  long  ; 
cavity,  shallow  ; flesh,  yellowish 
green,  juicy,  parting  easily  from  the 
stone  ; flavor,  sweetish,  sub-acid,  de- 
licious ; tree,  hardy,  \dgorous,  very 
productive ; rather  late.  It  is  not 
known  where  the  Italian  prune  origi- 
nated, but  it  has  been  grown  in  Italy 
for  a long  time,  where  it  finds  great 
favor  in  the  fresh  state. 

The  Italian  is  at  present  the 
leading  prune  in  the  Northwest, 
probably  more  than  four-fifths 
of  the  trees  in  this  .section  being 
of  this  variety.  Its  merits  are 
superiority  in  size  and  qualiU^ 
to  any  other  prune  grown  and 
superiority  in  productiveness  to 
all  excepting  the  Petite.  When 
cured  it  is  much  larger  than  the 
Petite  and  its  .sprightly  acid 
flavor  makes  it  more  agreeable 
to  the  taste  for  most  people. 

The  qualit}'  of  the  Italian  prune 
is  such  that  it  bids  fair  to  create  a special  market  for  itself,  and 
since  it  can]  be  well  grown  only  in  the  Nortwest,  possibly  when 
better  known  to  consumers  it  may  command  a premium  in  the 
markets  over  other  standard  prunes. 

The  dried  prune  is  black  or  bluish  black  in  color  and  much 
larger  than  the  Petite  or  French  prune  produced  in  California. 
Properly  cured  it  has  a most  agreeable  sub-acid  flavor.  The 
flesh  is  so  firm  that  the  fruit  cures  well  and  after  being  cured 
keeps  well.  The  largest  sizes  of  the  Italian  prune  make  a most 
beautiful  product  and  will  always  bring  good  prices  from  cus- 
tomers who  buy  from  appearance  as  well  as  quality. 

The  Italian  prune  as  a plum  has  been  known  in  the  United 
States  for  many  years.  We  are  indebted  to  the  Rural  Northwest 
for  the  following  regarding  its  history  in  Oregon.  “The  Italian 
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prune  was  first  propagated  in  Oregon  about  1857.  Seth 

Lewelling  and  the  late  Henry  Miller,  both  of  whom  were  then 
engaged  in  the  nursery  business  at  Milwaukee,  Oregon,  imported 
Italian  stock  about  that  date  from  Ellwanger  and  Barry,  Rochester, 
N.  Y.  So  there  is  a difference  of  opinion  as  to  which  of  these  gen- 
tlemen lias  the  honor  of  being  the  first  to  introduce  the  Italian.” 
The  Italian  prune  in  the  Bast,  or  Fellenberg  plum  as  it  is 
known  there,  has  long  been  considered  difficult  to  grow  well. 
To  the  contrary,  in  the  Northwest  it  has  been  considered  quite 
easy  to  grow  the  tree  well.  But  since  the  Italian  prune  orchards 
planted  so  abundantly  a few  years  ago  have  come  in  bearing  it 
is  found  that  it  is  a comparatively  hard  matter  to  grow  a good 
orchard  of  them.  They  seem  quite  susceptible  to  changes  in 
climatic  conditions,  are  particular  about  soil,  and  are  preyed 
upon  by  diseases  and  insects  to  a greater  extent  than  most 
varieties.  This  year  nearly  every  Italian  prune  tree  in  Oregon 
has  suffered  from  the  curling  and  withering  of  the  leaves  due  to 
causes  to  be  discussed  hereafter.  All  ocher  varieties  were  in 
the  main  exempt  from  this  trouble.  This  curl-leaf  has  been 
present  but  not  prevalent  in  past 
years.  If  in  the  future  it  should 
prove  as  injurious,  and  no  means 
be  found  to  stop  it,  the  reputa- 
tion of  the  variet}^  as  a standard 
prune  for  the  Northwest,  will 
be  greatly  endangered. 

Petite  Prune.— d'  Agen^ 

French  prune,  Prune  d'  Ente,  Lot  d' 

Ente  and  Robe  de  Sergent. — The  fruit 
as  grown  in  Oregon  may  be  described 
as  follows ; Medium  sized  or  small, 
oval  or  egg  shaped,  not  uniformly 
pyriform;  suture,  small,  distinct;  color, 
violet  purple  with  bright  colored 
bloom  ; stem,  short,  slender  ; cavity, 
small,  and  shallow  ; flesh,  greenish 
yellow,  sweet,  full  of  sugar,  rich  and 
delicious,  clinging  slightly  to  the 
stone.  Tree,  hardy,  strong  grower, 
very  productive. 

This  is  the  prune  most  widely  grown  in  the  great  prune 
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growing  countries,  the  favorite  in  the  markets,  and  is  mostl}^ 
known  as  Prune  d’  Agen,  excepting  in  the  Northwest  where  it 
it  is  always  called  , the  Petite.  There  are  several  sub-varieties 
which  differ  from  the  Petite  chiefly  in  size  and  shape  ; few,  if  any, 
of  these  sub-varieties  are  known  in  Oregon,  the  differences  in  the 
Petite  as  found  here  being  due  to  differences  in  conditions.  It  is 
probably  true  that  the  Petite  as  we  know  it  is  superior  to  any 
of  . its  congeners.  Prune  nomenclature  is  further  confused 
through  the  giving  of  the  name  Robe  de  Sergent  as  a synoii5mi 
for  the  Petite.  The  two  are  much  alike  and  the  writer  is  not 
sure  but  what  the}^  are  the  same,  at  least  there  is  not  more 
difference  than  there  is  between  the  Petite  and  some  of  its  sub- 
varieties.  The  Petite  came. to  California  from  France  about  1856. 

We  take  the  following  from  a prune  number  of  the  Rural 
Northwest  regarding  its  history.  “ The  origin  of  the  prune  is 
unknown.  Tradition  in  France  is  to  the  effect  that  it  was  intro- 
duced into  that  countr}'  by  the  monks  of  the  Abbey  of  Clairac 
near  Tonneins.  From  their  gardens  it  spread  into  the  valleys  of 
the  Garonne  and  Lot.  Owing  to  the  recognized  value  of  this 
variety  it  was  largely  propagated  by  grafting  and  thus  acquired 
the  name  “ Prune  d’  ente,”  which  signifies  the  grafted  prune. 
By  far  the  greater  part  of  the  prunes  cured  in  France  are  of 
this  variet}^”  The  Petite  was  introduced  into  California  by  Louis 
Pellier  from  Agen,  hence  is  often  called  the  Prune  of  Agen, 
Prune  d’  Agen.  It  derives  its  name.  Petite,  from  the  fact  that 
Pond’s  Seedling  was  introduced  into  California  about  the  same 
time  and  was  thought  to  come  from  Agen.  To  distinguish  them 
one  was  called  the  Petite,  or  small  prune,  and  the  other  the 
Grosse  or  large  prune.  The  name  Petite  still  clings  to  the  for- 
mer, but  the  latter  is  commonly  known,  on  the  Pacific  Coast,  as 
the  Hungarian  prune.  Since  it  came  from  France  the  Petite  is 
often  called  the  French  prune.  Robe  de  Sergent  is  one  of  its 
French  names. 

The  Petite  is  smaller  than  most  other  varieties  of  prunes, 
but  has  a larger  proportion  of  solids  and  so  shrinks  le.ss  in  curing, 
thus  partly  making  up  for  deficiency  in  size.  Its  special  good 
good  qualities  are,  its  wonderful  productiveness,  vigor  of  the  tree, 
ease  with  which  the  fruit  can  be  cured,  small  shrinkage  in  curing 
and  the  surety  with  which  it  yields  a crop.  One  of  its  chief 
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defects  is  its  lack  of  acid  which  gives  it  an  insipid  flavor,  though 
its  insipid  sweetness  recommends  it  to  many.  It  is  of  but  little 
value  ill  the  fresh  state, — in  fact  is  not  marketable  except  as  a 
cured  product. 

The  Petite  needs  for  its  best  development  a warm,  rather 
dry  climate,  and  a rather  light,  rich,  loamy,  soil.  In  Oregon 
these  conditions  only  prevail  in  Josephine,  Jackson,  and  part 
of  Douglas  county,  and  in  Eastern  Oregon  along  the  Snake  river 
and  some  of  its  tributaries.  Unless  grown  to  a large  size  the 
Petite  in  its  cured  state  is  in  demand  only  as  a cheap  product. 
The  largest  sizes,  if  w^ell  cured,  will  always  be  in  demand  as  a 
somewhat  fancy  product. 

Silver  Prune.' — Coe's  Goldett  Drop. — Size,  large,  oval  or  roundish  ; 
suture,  distinct,  one  side  abnormally 
large  oftentimes,  necked  ; color,  light 
yellow  in  the  sun  , dotted  with  small 
red  spots  ; stalk,  stout,  nearly  one  inch 
long;  flesh,  yellow,  juicy.  Arm,  ad* 
hering  slightly  to  a very  pointed  stone; 
flavor,  rich,  sugary,  good  quality  ; 
tree,  a precarious  grower,  but  very 
productive  when  all  conditions  are 
favorable  ; season,  late. 

The  variety  originated  with  a 
Mr.  Coe  in  England  in  the  early 
part  of  this  century  and  received 
the  name  of  Coe’s  Golden  Drop. 

A few  years  ago  it  was  introduced 
in  the  Northwest  as  a new  vari- 
ety, the  Silver,  a suppo.sed  seed- 
ling. Much  discussion  was 
engendered  because  of  the  clo.se 
resemblance  to  Coe’s  Golden 
Drop,  and  finally  led  to  the 
appointment  of  a committee 
from  the  State  Horticultural  Society  to  investigate  the  matter. 
The  investigating  committee  reported  that  the  seedling  Silver 
prune  tree  was  a grafted  Coe’s  Golden  Drop  plum. 

The  fruit  in  the  fresh  state  is  large  and  beautiful  and  of 
delicious  flavor.  The  cured  product  is  larger  than  that  of  any 
other  variety,  ranging  in  size  from  15  to  30  to  the  pound. 


57 


The  prune  has  a very  agreeable  sub-acid  flavor  and  is  much 
esteemed  where  ever  known.  Notwithstanding  the  size  of  the 
fresh  fruit  the  proportion  of  sugars  and  solids  is  fairly  large. 
Unfortunatel}'  public  taste  demands  that  a white  prune  be  sul- 
phured, which  proves  injurious  to  the  flavor  so  that  the  qualiU' 
of  the  Silv^er  prune  as  commonl}^  found  in  the  market  is  generall}^ 
not  so  good  as  the  unsulphured  product. 

. The  tree  in  Oregon  requires  the  very  best  attention  and  in 
fact  cannot  be  grown  except  under  most  favorable  conditions. 
Good  prune  soil,  good  drainage,  attention  in  pruning,  cultivation, 
and  pests,  are  requisites  that  must  be  well  looked  after  in  order 
to  succeed  with  the  Silver  prune.  When  the  fruit  sets  well  on  the 
trees,  the  crop  must  be  thinned  in  order  to  get  prunes  sufficient!}’ 
large  to  make  them  of  value,  and  to  avoid  the  danger  of  broken 
limbs  because  of  too  great  a load. 

The  Silver  prune  cannot  be  produced  cheaply  enough  to 
compete  successfully  with  the  low  priced  prunes,  but  as  a fancy 
product  it  will  always  be  in  demand.  It  will,  therefore,  be  found 
a very  profitable  variety  to  grow  if  one  has  a location  highly 
favorable  to  the  growth  of  the  trees,  and  will  give  them  the  extra 
care  needed  to  produce  a crop  of  large  prunes,  and  lastly  will 
give  them  special  attention  in  curing. 

The  following  taken  from  a letter  written  by  Mr.  W.  H. 
Prettyman,  of  Mount  Tabor,  Oregon,  tells  of  the  introduction  of 
the  variety  in  the  Northwest.  It  is  possible  that  the  so- 
called  Silver  is  a seedling  from  Coe’s  Golden  Drop,  but  if  true, 
the  resemblance  is  so  very  close  to  the  parent  that  it  serv’es  no  pur- 
pose, and  only  multiplies  names  to  distinguish  between  the  two. 

“The  Silver  prune  was  first  discovered  in  the  orchard  of  Mr.  A.  L. 
Alderman,  of  Dayton,  Yamhill,  Co.,  Oregon,  by  Messrs.  Plummer  and 
Spaulding  of  the  Plummer  Fruit  Evaporator  Company.  These  gentlemen 
called  my  attention  to  it  afterwards,  got  control  of  the  stock,  named  it  the 
Silver,  and  engaged  me  to  propagate  it.  I propagated  as  many  of  them  as 
I could  for  a number  of  years,  but  the  supply  never  equaled  the  demand, 
the  variety  being  very  popular  in  California.  The  Silver  has  proved  to  be 
one  of  the  best  prunes  in  quality  and  leads  all  others  in  market  value  by 
from  one  to  two  cents  per  pound.  The  tree  is  a rapid  grower  and  a very 
heavy  bearer,  the  latter  quality  making  it  short  lived  unless  good  care  is 
given  and  the  fruit  well  thinned.” 

In  Wickson’s  “California  P'ruits,”  Mr.  Prettyman  is  quoted  as  saying, 
“The  Silver  is  a seedling  from  Coe’s  Golden  Drop,  which  it  much  resembles, 


but  it  is  much  more  productive  ; one  tree  of  Silver  prune  produces  more 
fruit  than  five  of  Coe’s  Golden  Drop.” 

Reine  Ceaude — Green  Gage. — Fruit,  small  and  round;  suture,  not 

well  marked,  but  showing  from  stalk 
to  apex  ; color,  yellowish  green,  some- 
times, or  in  the  sun  or  at  maturity,' 
slightly  marbled  with  red  ; stalk,  short 
and  slender  and  inserted  in  a shallow 
cavity  ; flesh,  yellowish  green,  free, 
j nicy,  melting  ; flavor,  delicious, 
mildly  acid,  sweetish,  unsurpassed. 
Tree  of  low,  slow  growing  spreading 
habit;  very  productive. 

The  nomenclature  of  this  va- 
riety is  somewhat  mixed  from  the 
fact  that  the  trees  come  fairh^ 
trae  from  the  seeds,  and  that  there  have  thus  been  propagated 
several  varieties  very  closely  resembling  the  Reine  Claude. 
There  is  much  discussion  as  to  whether  our  Reine  Claude  is  the 
Green  Gage  plum  of  the  East.  The  writer  feels  sure  that  those 
he  has  seen  in  Oregon  are  the  same.  For  a prune  in  the  fresh 
state  we  have  no  superior,  in 
flavor,  to  the  Reine  Claude.  In 
fact  wherever  it  is  known  it  is 
universally  admitted  that  it  has 
no  equal  in  qu'ality.  The  Reine 
Claude  should  rank  equalh'  high 
as  a prune  if  properly  cured. 

As  yet  there  are  but  few  who 
have  tried  to  evaporate  them 
in  Oregon,  but  those  who  have 
done  so  pronounce  them  the  most 
delicious  of  any  of  our  prunes, 
claiming  that  they  are  equal  to 
choice  figs  and  raisins.  The  prune 
if  bleached  is  bright  golden,  but 
if  not  is  a dark  amber  in  color. 

Yellow  PIgg. — White  Egg,  Mag- 
num Bonum. — Large,  oval,  tapering 
at  both  ends  ; suture,  very  prominent; 
stalk  about  an  inch  long  and  inserted 
in  a very  .shallow  cavity  having  a fluted  border;  flesh,  when  ripe,  of  deep 


golden  color,  dotted  with  white  dots  aiid  covered  with  a thin  'Cvhite  hloofii  ; 
flesh,  yellow,  clingstone,  juic}',  quality  rather  poor,  sub-acid  or  sweetish^ 
coarse  grained.  Tree  fairly  vigorous  and  fairly  productive.  Chiefly  de- 


sirable oil  account  of  the  .‘splendid  appearance  of  the  fruit. 

German  Prune. — A name  applied  to  several  varieties  of 

plums  and  prunes,  the  name  rep- 
resenting a class  rather  than  a 
variety  since  the  tree  comes  fairly 
true  from  .seed.  The  German 
prune  is  a great  favonte  in  Ceii" 
tral  Europe  because  of  its  being 
easy  to  propagate  and  grow.  It 
is  an  abundant  bearer  and  of 
fair  quality  and  easy  to  cure. 
When  prune  orchards  were  first 
started  in  Oregon  a good  many 
trees  of  this  variety  were  planted, 
but  because  of  their  being  so 
similar  to  the  Italian,  but  not 
equal  to  it  in  quality  or  size, 
they  are  not  largely  planted  now, 

Pruit,  medium  size,  long,  oval, 
tapering  at  the  ends,  swollen  on  one 
side  ; suture  very  distinct,  color,  dark 
])urple  with  a thick  blue  bloom;  stalk, 
a n inch  long,  slender,  inserted  in  a 
shallow  cavity  ; flesh,  firm  and  of  a 
greenish  color,  freestone  ; flavor  goodi 
sub-acid,  sweetish.  Tree,  vigorous 
and  productive.  Two  weeks  earlier 
than  the  Italian. 

Hungarian.  — Pond's  Seedling 
Gi'osse  Prune  d'  Agen. — Fruit,  large, 
oval  or  ovate,  tapering  at  the  stem 
end,  and  oftentimes  ha  ving  a divided 
elevated  neck  ; .skin  , thick  and  rich 
in  color,  sprinkled  with  brown  dots 
and  covered  with  a thin  white  bloom; 
stalk,  .stout  and  of  medium  length, 
set  in  a mamelon  neck  ; fle.sh,  yellow, 
coarse,  juicy  ; quality,  rather  ])oor, 

.sweet,  but  not  rich.  Tree,  a strong  grower  and  prolific  bearer.  Season, 
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two  weeks  earlier  tlian  Italian  or  about  the  middle  of  September. 

Introduced  into  California  at  an  early  da}-  and  supposed  to 
have  come  from  Agen  in  France,  being  contrasted  with  the  Petite 
Prune  d’  Agen  it  was  called  the  Grosse  Prune  d’  Agen  How 
the  name,  Hungarian,  originated  is  not  known  though  the  variety 
is  best  known  on  the  Coast  b}^  that  name,  and  so  sells  in  PHstern 
markets.  The  plum  or  prune  is  of  English  origin  and  its  true 
name  is  Pond’s  Seedling. 

For  shipment  in  the  green  state  the  Hungarian  is  our  best 
prune  and  is  being  very  largely  planted  for  that  purpose,  no 
other  prune  being  as  fit  as  this  one  for  Eastern  shipping.  Its 
qualit}^  after  reaching  a distant  market  is  good  and  its  great 
beauty  makes  it  very  desirable  in  the  markets.  The  trees  are 
vigorous  and  very  productive. 

Dosch. — Hon.  Henry  E.  Dosch,  Horticultural  commissioner 
for  the  ist  district,  writes  me  as  follows  concerning  the  prune 
which  bears  his  name  and  which  originated  with  him  ; 

“ Replying  to  your  favor  regarding  the  Dosch  prune  ; I beg  to  say  : When 
I bought  my  present  place,  there  was  an  acre  of  Washington  plums  grafted 
on  plum  roots  on  the  place.  On  one  of  these  trees  grew  a sprout  which 
started  below’  the  union.  The  former  owner  called  my  attention  to  it  and  said 
that  he  judged  from  the  dark  foliage,  large  leaves,  and  immense  bud 
shoulders,  that  it  w’as  a promising  seedling,  and  begged  me  to  leave  it.  1 
did  so  and  was  agreeably  surprised  at  the  beautiful,  large,  dark  purple 
prunes  it  yielded, 

“ Its  characteristics  are  ; tree  a vigorous,  hearty  gtow’er,  leaves,  extra 
large  ; dark  purple  fruit,  covered  with  a fine  light  blue  plush,  and  hanging 
on  the  tree  with  great  tenacity,  shriveling  before  it  will  fall  off;  The 
prune  keeps  in  good  condition  three  w^eeks  after  being  picked.  When  ripe 
the  flesh  is  a golden  green  and  is  very  aromatic,  semi-freestone.  It  evapo- 
rates 45  lbs.  of  cured  product  to  loo  lbs,  fresh  fruit.  In  flavor  it  is  sw^eeter 
than  the  Italian,  but  not  so  sweet  as  the  French.  It  bears  every  year  and  is 
about  ten  days  earlier  than  the  Italian.” 

Champion. — Large  size,  roundish,  tapering  somewhat  at  both  ends  ; 
suture,  well  marked  ; color,  dark  purple  with  reddish  bloom  ; stalk  of 
medium  length  rather  stout  and  placed  in  cavity  of  medium  depth  ; flesh, 
firm,  very  juicy,  parting  from  the  stone  easily  ; flavor  much  like  the  Italian. 
Trees,  very  vigorous,  healthy,  and  strong  growers.  Fruit  a month  earlier 
than  the  Italian.  Very  productive. 

The  Champion  is  one  of  the  most  promising  of  oiir  new 
prunes  for  shipping  in  the  fresh  state.  The  vigor  of  the  trees, 
their  productivene.ss,  the  size,  beaut}^,  quality  and  earliness  of 
the  fruit  all  recommend  it.  It  is  a little  too  juicy  to  be 
very  valuable  for  evaporating.  A letter  from  Mr.  C.  E.  Hoskins 
following  the  descri})tion  of  the  next  variet}’  tells  of  the  origin 
of  the  Champion. 


Willamette  Prune. — A dark  ruddy  brown  prune  of  the  Italian  type. 
Said  to  be  some  larger  than  the  Italian,  a little  sweeter,  a little  earlier,  and 
to  dry  heavier.  The  dried  prune  is  dark  much  like  the  Italian.  It  requires 
considerable  skill  in  curing.  In  the  fresh  state  it  is  hardly  surpassed  in 
quality. 

One  of  the  most  promising  (»f  our  new  varieties.  Mr.  C.  E. 
Hoskins,  of  the  Springbrook  Fruit  Farm,  Springbrook,  Oregon, 
the  introdticer  of  the  Willamette  and  Champion,  writes  as  fol- 
lows concerning  these  two  varieties  ; 

“Soon  after  I came  to  this  state  eighteen  years  ago,  I visited  Mr.  Seth 
Lewelling,  of  Milwaukee,  Or.,  Mr.  S.  A.  Clark,  of  ^lem,  and  Mr.  Jesse 
Bullock,  of  Oswego,  to  learn  all  I could  about  prune  growing.  While  at 
Mr.  Bullock’s,  I was  given  scions  of  seven  new  seedlings  to  test.  After 
fruiting  them  I reported  that  in  my  judgment  only  No.  i and  No.  6.  were 
worth  introducing. 

“Mr.  Bullock  named  No.  i Champion  and  No.  6 Willamette.  The 
Willamette  has  since  been  renamed  “ Pacific.’’  But  I know  that  they  are 
one  and  the  same  fruit,  and  I have  now  growing  as  old  a grafted  tree  of 
this  variety  as  there  is  in  the  state. 

“ As  regards  the  merits  of  the  Champion  and  Willamette,  especially  as 
compared  with  the  Italian,  will  say,  that  I would  not  recommend  the  Cham- 
pion for  general  planting  for  evaporating.  It  will  bring  as  good  a price, 
but  is  hard  to  evaporate  and  will  not  evaporate  so  heavy  by  two  pounds  in 
one  hundred  pounds  of  green  fruit.  Its  great  value  is  its  earliness.  It 
ripens  from  two  to  three  wrecks  before  the  Petite  or  French.  The  tree  is 
healthy  and  a good  bearer  but  does  best  on  valley  land,  the  fruit  being 
small  on  hill  or  red  land. 

“ In  regard  to  the  Willamette  will  say  that  I think  it  is  the  best  new 
prune  that  I have  fruited.  It  is  from  seven  to  ten  days  earlier  than  the 
French  and  is  as  large  or  larger  than  the  Silver.  The  tree  is  very  healthy 
and  bears  grandly. 

“ I find  that  it  gives  a larger  percentage  of  cured  fruit  to  fresh  fruit 
than  the  Italian  and  it  is  also  a good  shipper  in  the  green  state.  It  does 
well  on  either  hill  or  valley  land,’’ 

Pacific. — Said  to  have  originated  at  Mt.  Tabor,  Oregon. 
It  has  the  general  characteristics  of  the  Willamette  and  is  prob- 
ably, as  Mr.  Hoskins  says,  the  same.  Those  who  call  it  a distinct 
variety,  say  that  it  is  larger  and  more  juicy  than  the  Willamette, 
qualities  that  would  I'ecommend  it  for  shipping  in  the  green 
state,  but  not  for  evaporation, 

Steptoe. — Many  good  reports  come  from  a new  prune  called 
the  Steptoe.  It  has  not  fruited  on  the  Station  grounds  nor 
have  we  seen  the  fruit.  The  following  is  the  substance  of  a let- 
ter written  by  Mr.  Geo.  Purdy,  of  Colfax,  Wash,  a well  known 
nurseryman  in  Eastern  Washington,  the  introducer  of  the 
variety,  telling  how  the  variety  originated  and  giving  some  of 
its  characteristics  : 

“Tlie  .Steptoe  prune  originated  with  Mr.  Calvin  Throop,  now  dead,  many 
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years  agfo  dti  a Farm  near  Steptoe  Butte  in  tBe  Palouse  country,  Mr.  Throop 
was  one  of  the  old  settlers  in  that  country  and  finding  that  the  trees  which 
he  imported  from  the  East  did  not  prove  hardy  he  planted  pits  and  seeds 
of  the  various  fruits.  Among  the  plums  of  note  thus  originated  w’as  the 
Throop  and  the  Steptoe  prune.  My  attention  was  first  called  to  the  Steptoe 
in  1891  when  the  trees  were  probably  six  or  seven  years  old  and  had  been 
bearing  two  or  three  years.  The  Steptoe  tree  is  an  upright,  thrifty, 
grower,  bearing  every  year,  Tae  fruit  resembles  the  Italian  very  much, 
but  is  nearly,  if  not  quite,  one-thir^  larger.  The  Steptoe  ripens  fully 
two  weeks  earlier  than  the  Italian  which  does  not  always  reach  maturity 
in  Eastern  Washington.  Fruit  cured  in  a steam  evaporator  was  said  to 
he  a much  finer  product  than  that  from  the  Italian.  I am  confident  that 
in  a climate  and  soil  suited  for  growing  prunes  the  Steptoe  will  outrank 
the  Italian  in  every  way.  But  few  of  the  trees  have  been  distributed  as  yet.  ’ 

Tennant. — A prune  of  the  Italian  type,  which  originated  with  Rev 
John  Tennant,  of  Ferndale, Washington.  Its  most  commendable  quality  is 
that  it  ripens  much  earlier  than  the  Italian,  its  season  being  as  early  as  any 
of  our  earliest  prunes.  In  Washington  it  is  being  planted  quite  extensively 
and  there  are  a number  of  plantations  of  the  Tennant  in  Oregon.  As  yet 
not  enough  trees  have  come  in  bearing  in  this  state  so  that  the  variety  can 
be  assigned  a place. 

The  following  varieties  are  grown  in  California,  but  have  not 
yet  been  generally  introduced  into  Oregon,  Some  of  them  might 
prove  profitable  in  this  state.  Descriptions  of  the  first  three  vari* 
eties  are  taken  from  Wickson’s  “ California  Fruits.” 

Bulgarian. — '“Fruit,  above  medium  size,  almost  round,  dark  purple  ; 
sweet  and  rich  with  pleasant  acid  flavor  ; tree  a vigorous  grower  and  an 
early,  regular,  and  profuse  bearer.”— /o/zw  Rock.  “ As  prolific  a bearer  as 
the  Petite  prune,  but  holds  its  size  with  a heavy  load  of  fruit  much  better. 
The  tree  is  a little  more  vigorous  grower  and  forms  a larger  tree  and  bears 
its  fruit  more  in  the  center.  Closel}^  resembles  the  Fellenberg  or  Italian 
prune  in  form  and  size,  but  it  is  not  so  large.  It  is  rich  and  sweet  when 
cured.  It  is  not  a freestone,  but  on  some  soils  and  in  some  sea.sons  it  has  a 
tendency  to  loosen  from  the  pit.  ” — W.  H.  Jessup. 

St,  Martin’s  Quetche. — “Size,  medium,  ovate,  broadest  at  base; 
surface  pale  yellow  often  spotted  with  brown  ; bloom,  white  ; flesh,  yellow- 
ish, very  juicy,  rich,  excellent;  ripens  late  and  keeps  long ; tree,  hardy 
and  a good  bearer  ; shoots  smooth.  Approved  in  Santa  Cruz  County.” 

Tragedy  Prune. — “Originated  with  Mr.  Rumyon,  near  Courtland, 
Sacramento  Co.,  California.  Introduced  by  W.  R.  Strong  & Co.  ; appears 
to  be  a cross  between  German  prune  and  Purple  Duane  ; medium  size, 
nearly  as  large  as  Duane,  and  looks  much  like  it,  except  that  it  is  more 
elongated  ; skin,  dark  purple  ; flesh,  yellowish  green,  very  rich  and  sweet 
parts  readily  from  the  pit  ; ripens  in  June.  The  first  large  plum  to  ripen 
very  fine,  and  valuable  for  Pla.stern  .shipment.” — A.  W.  Buck. 

Giant. — One  of  Burbank’s  seedlings.  A cro.ss  between  the  Petite  and 
Pond’s  Seedling  or  the  Hungarian,  Fruit  large  size,  larger  than  Pond’s 
Seedling;  in  color,  dark  crimson  upon  yellow  background  ; fle.sh,  rich  yel- 
low; texture,  fine  ; freestone  ; qualit}q  good,  sweet  and  rich  ; .season  abou 
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that  of  the  Petite.  Said  to  be  easy  to  cure  and  to  make  a beautiful  product. 
Well  worth  trying  in  Oregon. 

BrignolK. — The'  variety  used  in  making  the  famous  Brignole  prunes 
of  France.  Introduced  from  Brignole.  Medium  size,  oblong  ; color  pale 
yellow  with  a reddish  cheek  in  the  sun  ; flesh,  yellowish  and  of  good  text- 
ure ; rich  and  sweet ; cures  well.  Trees  vigorous  and  productive  in  California, 

Dattk  De  Hungrie. — The  date  prune  of  Hungary.  Size,  large  ; skin 
dark  purple,  covered  with  a whitish  bloom  ; flesh,  greenish  yellow,  firm, 
with  a very  rich  flavor  ; cures  well  and  makes  a good  product. 

St.  Catherine. — Medium  size  ; obovate  growing  small  toward  the 
stem  ; suture,  well  marked ; stalk, 
long  and  slender,  inserted  in  a shal- 
low cavity;  color,  greenish  yellow 
with  thin  white  bloom,  occasionally 
with  a blush  on  the  sunny  side  ; flesh, 
yellow,  moderately  firm,  juicy,  semi- 
cling  ; flavor,  sub-acid,  rich,  aromatic, 
good  ; season,  about  that  of  the  Pe- 
tite— middle  of  September,  Tree, 
upright,  vigorous,  prolific. 

One  of  the  oldest  of  our  cul- 
tivated prunes,  not  much  grown 
in  Oregon,  locally  popular  in 


California.  In  France  it  is  much 
esteemed  and  it  is  greatly  used  in 
making  a superior  product  of 
prunes. 

Wangekhetm. — A variety  ver}* 
popular  in  Germay  now  grown  to  some 
extent  in  California.  Fruit  of  medium 
size,  oval  ; color,  dark  purple,  covered 
with  heavy  blue  bloom  ; suture  well 
marked,  but  shallow  ; stalk,  short 
and  stout  ; cavit}’’  small  and  .shallow  ; 
flesh,  firm,  greenish  yellow,  juic}% 
freestone  ; flavor,  good,  sugary,  rich; 
season,  early,  two  weeks  before 
the  Petite,  or  the  latter  part  of  Augu.st. 
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III.  Curing  Prunes. 


0 SERVE  the  present  age,  adequately  expresses  the 
purpose  which  prompts  the  writing  of  this  chapter.  Cur- 
ing prunes  in  Oregon  is  yet  in  a state  of  evolution  and 
anything  said  about  it  must  be  considered  tentative  and  not  con- 
clusive. It  is  onl}^  hoped  then  that  the  best  methods  now  known 
are  presented  in  this  chapter.  Most  of  the  information  given  has 
been  obtained  from  successful  prune  growers  of  the  state  and 
therefore  has  the  merit  of  being  practical. 

Our  method  of  curing  prunes  is  peculiar  to  the  Pacific  North- 
west. In  Europe  the  prunes  are  cooked  in  the  process  of  curing  ; 
in  California  they  are  cured  by  exposing  to  the  sun  and  wind  ; in 
Oregon  and  Washington  we  cure  them  by  evaporating  the  surplus 
water  from  them  in  evaporators.  We  have  only  our  own  experi- 
ence to  guide  us  and  our  own  inventions  to  work  with.  There  is 
therefore  a broad  field  for  the  origination  of  better  methods  and  the 
invention  of  better  apparatus,  so  that  the  process  of  curing  may 
be  cheapened  and  a better  and  more  uniform  product  produced. 


Definitions. 

In  takes  an  intelligent  perso!fsome  time  to  learn  the  meaning 
of  the  somewhat  technical  phrases  commonly  used  in  the  prune 
industry.  We  therefore  give  the  definition  of  those  most  current. 
Some  of  the  words  defined  are  colloquialisms,  but  most  of  them 
are  common  to  the  trade. 


Bleaching. — The  process  of  changing  the  dark  color  of 
i)runes  to  a lighter  hue  ; generally  accomplished  by  sulphuring. 

Bloaters.  Prunes  which  in  drying  swell  up  to  an  abnor- 
mal size.  The  swelling  is  supposed  to  be  caused  by  fermentation 
which  produces  a gas.  Bloaters  are  generally  produced  from 
large,  soft,  overripe  prunes. 

Dipping. — A process  of  cleansing  and  cutting  the  skin  of 
Iresh  prunes  preparatory  to  putting  in  the  evaporator,  in  which  the 
fruit  is  submerged  in  boiling  lye,  made  by  using  one  can  of  con- 
centrated lye  to  fifteen  gallons  of  water.  Cured  prunes  are  also 
sometimes  dipped  in  glycerin  and  water, — one  pound  of  glycerin 
to  20  gallons  of  water,  which  improves  their  appearance  and  adds 


to  their  weight  and  keeping  qualities'. 

Drip. — The  syrupy  liquid  which  oczes  from  pfUlieS  in  ffie 
process  of  curing  it  generally  characterizes  a poor  prune  or  a 
poor  evaporator.  As  a verb,  the  falling  of  the  drip. 

Extras.— superior  quality  of  prunes  ; generally  referring' 
to  size, 

Ffog's. — Small,-  poorly  developed  prunes  hax^ing  an  abnormal 
shape.  Not  a synonym  of  bloaters.  Supposed  to  be  caused 
by  unripe  fruit,  poor  soil,  or  any  unhealth}^  conditions  of  the  tree. 

Grading.  —Separation  of  prunes  either  before  or  after  curing 
(n  uniform  sizes. 

Pricking process  of  puncturing  the  cuticle  of  the  fresh 
prune  preparatory  to  putting  in  the  evaporator.  Pricking  is  done 
by  means  of  a machine  the  essential  part  of  which  is  a board 
covered  with  projecting  needles  over  which  the  prunes  must  pass, 
A substitute  for  lye  dipping. 

Sizes  -“The  number  of  cured  prunes  it  take.s  to  make  one 
pound.  Those  requiring  from  40^50  prunes  to  weigh  a pound  are 
called  40S-50S  ; those  requiring  50-60,  50S-60S,  etc.  The  “ P'our 
Sizes, are  the  60S-70S,  70S-80S,  Sos-qos,  and  90s- 1 00s  ; com- 
mercially, it  means  equal  quantities  of  these  size.s.  Sizes  and 
grades  are  used  as  s^uionyms. 

Sugaring formation  of  globules  of  sugar  upon  the 
cuticle  of  cured  prunes  rendering  them  syrupy  and  stick}'  and 
destroying  the  lustre  of  the  prune, 

Sulphuring  .—A  process  cured  prunes  are  put  through  to 
give  them  a lighter  color.  The  prunes  are  put  iii  a tight  room, 
generally  just  as  they  are  put  on  trays  before  l^eing  placed  in  the 
evaporator, ^and  subjected  to  the  fumes  of  burning  sulphur  for  a 
half  hour.  Or  the\'  may  l^e  sulphured  after  being  taken  from  the 
evaporator. 

Sweating. — -A  process  prunes  are  subjected  to,  immediate!}'' 
after  l>eing  taken  from  the  evaporator,  in  which  they  are  put  in 
piles  or  bins  \Vith  the  temperature  at  from  70®  or  80°,  turned 
several  times,  and  allowed  to  sweat. 

Picking  and  Grading. 

Tliere  are  all  sorts  of  ])runes  put  upon  the  market.  The 
diflierences  are  largely  attributable  to  the  care  and  attention  given  to 
the  details  of  curing.  Simple  as  it  may  .seem  the  picking  of  the 
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fruit  is  one  of  the  very  most  important  matters  in  the  processs  of 
curing  prunes.  Half  the  “bad  luck”  attending  evaporation,  in 
which  frogs,  bloaters,  sugared  fruit,  and  drip,  are  produced, 
is  caused  by  carelessness  in  picking.  We  put  the  greatest 
emphasis  upon  this  as  neglect  in  picking  is  one  of  the  com- 
monest faults  in  prune  making,  and  its  betterment  must  be 
recognized  as  a fundamental  requisite  of  success.  I have  seen 
men  knocking  the  fruit  from  the  trees  with  clubs,  handling  it 
with  shovels,  and  pouring  it  roughly  from  boxes  in  a wagon  bed. 
“ There  is  nothing  in  prunes,”  was  the  cry  when  the  product  was 
put  on  the  market. 

Shortly  before  the  picking  season  begins  the  ground  under 
the  trees  should  be  cleared  of  rubbish  and  worthless  fruit  and  the 
soil  mellowed  with  a steel  rake.  The  Petite  prune,  and  to  a large 
extent  the  Italian  and  other  varieties,  when  ripe  enough  to  dry 
will  drop  to  the  ground,  at  least  no  further  assistance  is  given  it 
in  falling,  than  a gentle  shake  of  the  tree.  If  the  fruit  shrivels  a 
little  before  dropping,  all  the  better.  The  object  in  thus  letting 
the  fruit  get  thoroughly  ripe,  is  : that  not  until  then,  is  there  a 
maximum  amount  of  solids  and  saccharine  matter  so  desirable  in 
a good,  cured  prune  ; much  drip  is  prevented  since  there  is  less 
juice  ; and  the  essential  rich  flavor  is  not  present  until  the  fruit  is 
ripe. 

In  picking  properly,  the  orchard  must  be  gone  over  several 
times,  the  number  depending  upon  the  rapidity  with  which  the 
Iruit  ripens.  If  shaking  must  be  resorted  to,  labor  can  be  saved 
by  placing  a sheet  on  the  ground  under  the  tree  and  the  ripe  fruit 
shaken  into  it  after  which  it  can  be  turned  into  boxes.  At  all 
times  the  prunes  ought  to  be  carefully  handled  to  avoid  breaking 
the  skin  thus  causing  the  prune  to  drip  or  sugar  in  the  evap- 
orator, and  allowing  germs  to  enter  to  cause  fermentation  and 
con.sequent  bloaters  and  frogs. 

Prunes  ought  to  be  graded  both  before  and  after  dryings  Be- 
fore drying  in  order  to  remove  twigs,  leaves,  and  rubbish,  and  to 
attain  equality  in  drying,  since  the  smaller  fruit  will  of  course  dry 
more  rapidly  than  the  larger.  As  it  comes  from  the  orchard  the 
fruit  should  be  graded  in  three  sizes  to  insure  perfect  uniformity 
in  evaporation. 

A number  of  machines  and  contrivances  are  used  to  do  the 


work.  W'lthoiit  cfou'5t  it  is  best  and  cheapest  in  t’be  rang'  rmi  to 
get  ane  of  the  many  excellent  graders  now  on  the  market.  These* 
work  on  various  pHiicipies^  one  of  the  coninjonest  of  which  is  air 
inclined  plane  with  adjustable  slats  or  screens  allowing  the  large- 
fruits  to  roll  into  receptacles  at  the  bottom,  while  the  small  fruits* 
fall  through  into  other  receptacles  before  reaching  the  bottom.  One 
is  made  with  wire  screen .s  of  different  size  of  mesh  arranged  as  in 
a fanning-mill,  each  screei  with  a spout  on  the  side  Avhere  eacli 
grade  drops  into  a Ixix,  All  graders  .shoiitd  har*e  a screen  so  small 
that  only  dirt  and  stems  can  drop  througdi'  good  grader 
ought  to  be  available  for  grading  prunes*  both  before  and  after 
cryh.g. 


'I'he  accompanying  cuts  show  typical  graders.  The  first  one 
is  a s'teaiii  ]>ower  machine  with  a capacity  of  seventy-live  tons  per 
da>'.  'fhere  is  mucli  saving  in  having  in  connection  with  a large 
plant,  all  machinery  run  !>>'  steam  power,  'Ihie  second  cut  shows 
a liand  grader  with  a capacity  of  forty  tons  fier  day,  K-ither  oi. 
the  two  graders  may  lx.*  used  V)efore  or  after  eva^xirating.  Both 
are  Hamilton  graders. 

Cured  fruit  is  generally  graded  just  after  it  has  finished 
sweating.  There  are  u.snally  several  si/es  in  each  variety.  The 
]>rice  v aries  from  about  one-si.xtli  to  one-tenth  cent  per  size.  The 
S.lyer  will  grade  liigiicst  by  two  or  threo*  sizes,  the  Italian  second, 
by  three  or  foursiz.o  higher  than  the  Petite.  Comini.'ssion  men 


dtten  prefer  to  do  tlieir  own  grndiiiK  ; the  fruit  in  this  case  l)e- 
ii/ng  taken  directly  from  tlie  evaporator  to  the  warehouse.  Proper 


grading  is  a very  important  step  in  the  industry,  the  way  in 
>’hick  it  is  done  having  much  to  do  with  profit  or  loss. 

Dipping  Versus  Pricking. 

Prunes  are  dipped  in  boiling  lye,  or  pricked  by  needles  in  a 
pricking  machine.,  to  check  and  make  tender  the  tough  skin  so 
that  the  moisture  can  escape  easily  and  drying  be  thus  facif- 
itated.  Incidentally  the  fruit  is  cleansed.  Both  processes  are  in 
vogue  and  a discussion  of  their  relative  merits  is  in  order. 

Lye-  dipping,  as  practiced  in  Oregon,  is  about  as  follows 
One  pound  of  concentrated  lye  is  dissolved  in  from  to  to  50  gab 
Ions  of  water,  the  proportion  of  lye  and  Water  differing  greatly 
with  the  various  prune  growers.  The  primitive  way,  is  to  keep  the 
Solution  boiling  in  a large  kettle,  into  which  the  prunes,  placed  in 
a wire  basket  or  a much  perforated  metal  vessel,  are  immersed  and 
there  kept  in  motion,  by  twirling  or  swinging,  for  from  30  to 
60  seconds,  depending  upon  the  condition  of  the  fruit.  A more 
modern  way  is  to  have  the  fruit  run  from  the  grader  to  a set  of 
endless  chains  with  carrying  aprons  and  by  them  carried  through 
a pan  containing  the  boiling  lye  Solution,  heated  with  submerged 
steam  pipes  ; from  the  lye  the  prunes  are  carried  on  through  fresh 
water,  preferably  running  water,  and  then  spread  011  trays. 

If  the  operation  is  well  done  the  prunesoii  coming  to  the  trays 
should  have  their  skins  bright  and  shining  and  ])reseiit  n]:>on  clo.se 
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examination  a fineh^  checked  condition.  Over  or  under  immersion 
causes  the  fruits  to  dry  unevenly  ; when  too  much  scalded  the 
skin  tears  and  bec'omes  ragged  and  the  fruit  beomes  soft  and 
mushy,  making  a sticky,  nasty  mess  on  the  trays. 

The  accompanying  line  cut  shows  a Cunningham  steam 
power  dipping  machine.  The  machine  may  be  attached  to  a 


grader  and  spreader,  thereby  enabling  the  grading,  dipping  and 
spreading  to  be  done  in  one  operation.  There  are  a number  of 
these  machines  in  use  in  Oregon. 

Pricking  machines  mechanically  cut  or  perforate  the  skins 
of  prunes.  The  fruit  is  fed  over  a shaking  table  that  has  needle 
points  projecting  above  the  surface,  these  cut  and  perforate  the 
skins  of  the  prunes.  The  needle  table  can  be  regulated  .so  that  b}' 
having  different  slants  the  skins  may  be  cut  more  or  less,  as  the 
condition  of  the  fruit  requires.  The  dirt  and  leaves  are  separated 
by  a .sceen  and  the  fruit  is  washed  either  by  having  it  pass 
through  hot  or  cold  water,  or  by  having  a stream  of  water  play 
on  the  fruit  as  it  comes  on  the  pricking  table.  The  pricking 
machine  ma\'  have  grading  and  .spreading  attachments  so  that 
the  fruit,  from  the  time  it  is  poured  from  boxes  need  not  be 
handled  until  on  the  drying  trays. 

Pvach  of  the  two  methods  are  championed  by  experienced 
and  practical  men,  .some  of  whom  have  tried  both,  and  .seemingly 
have  obtained  directly  opposite  results.  We  must  then  come  to 
the  conclusion  that  a choice  between  the  two  methods  rests  either 
upon  prejudice  or  that  there  is  a place  for  both,  depending  upon 
the  product  desired  or  the  fruit  that  is  to  be  handled. 

The  illustration  shows  the  Burrell  power  pricking  machine 
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with  grader  and  spreader,  capacit}'  fift}^  tons  per  day.  This 
machine  has  a device  by  which  the  pitch  of  the  needle  board 


may  be  changed  while  the  machine  is  in  motion.  Hand  prick- 
ing machines  or  larger  power  machines  are  made. 

A discussion  of  the  good  and  bad  points  of  the  two  methods 
probably  will  not  make  converts  among  many  of  those  who  have 
already  formed  their  opinions,  but  it  may  enable  those  who  are 
beginning  in  this  phase  cT  the  industry,  if  they  think  it  necessar}^ 
to  either  dip  or  prick,  to  make  a choice.  Right  here  it  may  be 
well  to  say  that  lye-dipping  has  by  far  more  advocates  in  Oregon 
than  the  pricking, -the  latter  process  being  comparatively  new  in 
this  state. 

The  chief  objections  to  lye-dipping  are  ; 

r.  It  is  a nasty  process  as  generally  practiced.  Without  the 
mosf  scrupulous  care,  lye,  over-dipped  prunes,  and  the  drippings 
and  .scum,  accumulate,  produce  foul  odors,  and  attract  insects. 

2.  It  is  unsystematic  and  unscientific.  Scarcely  any  two  men 
use  the  same  amount  of  lye,  or  dip  the  same  length  of  time,  and 
since  several  brands  of  lye  are  used  the  strength  of  a solution 
is  uncertain. 

3.  It  takes  in  every  case  a most  experienced  man  to  tell 
whether  the  operation  is  rightly  done,  whether  the  prunes  are 
dipped  enough  or  over  dipped.  These  three  objections,  I 
must  admit,  do  not  mitigate  against  the  use  of  l}^e,  but  rather 


41 


the  abuse  of  the  process.  A more  important  objection  is  : 

4.  Lye-dipping,  because  of  cost  ot  fuel,  material  and  labor,  is 
expensive. 

The  points  in  favor  of  lye-dipping  are  : 

1.  The  prunes  are  generally  better  cleansed. 

2.  Their  evaporation  is  hastened  to  a greater  extent. 

3.  The  skin  is  rendered  less  tough. 

4.  For  those  who  desire  a finel}^  wrinkled  skin  and  a bright 
amber  color,  lye- dipping  gives  the  prunes  a better  appearance. 

The  chief  objections  to  pricking  are  : 

' I.  The  great  object  sought,  that  of  facilitating  drying,  is  not  so 
well  accomplished  as  by  'lye-dipping.  This  is  the  greatest 
objection. 

2.  In  evaporation  pricked  prunes  drip  and  sugar  more  than 
dipped  ones. 

3.  A very  current  objection,  which  has  but  little  foundation,  is 
that  the  needles  break  off  in  the  prunes.  They  rarely  do  in  a 
good  machine. 

4.  Another  current  objection  is,  that  the  flavor  is  not  so  good 
as  in  the  dipped  prunes.  The  difference  in  flavor  in  dipped  and 
pricked  prunes  is  inconsiderable  and  may  be  to  the  advantage  of 
either  according  to  one’s  taste  ; it  cuts  no  figure  in  the  markets. 
It  is  true  that  the  skin  is  a little  tougher  on  the  pricked  prunes. 

The  special  good  points  are  : 

I.  That  the  process  is  cheaper,  notwithstanding  it  takes  longer 
to  evaporate  pricked  prunes. 

2.  Pricking  is  more  cleanly  and  systematic. 

3.  The  prunes  dry  more  evenly  and  there  are  less  frogs  and 
bloaters  produced. 

4.  For  those  who  like  a sliin)3  black,  smooth  prune,  the 
appearance  is  better. 

In  conclusion,  it  may  be  said,  that  both  processes,  have  a 
place  in  the  prune  industry.  The  choice  of  method  must  depend 
largely  upon,  the  special  conditions  of  fruit,  congeniality  of 
either  the  one  or  the  other  to  the  operator,  and  the  appearance 
of  the  prunes  that  the  producer  likes  best.  It  may  be  that  the 
consumer’s  or  the  buyer’s  taste  will  eventually  have  something 
to  do  with  settling  the  question. 
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Final  Processes. 

After  dipping-,  or  pricking,  the  prunes  are  ready  for  the 
evaporating  chamber.  It  is  impossible  to  give  detailed  directions 
for  treatment  in  th^  evap  :>rator,  since  the  process  must  neces- 
sarily vary  with  the  character  of  the  evaporator. 

But,  in  general,  in  evaporators  which  have  an  ample  circu- 
lation of  air,  the  temprature  should  be  about  120°  to  140°  at  the 
start  to  be  gradually  increased  to  160°  to  180°  when  the  fruit  is 
taken  out.  Too  much  heat  at  first,  causes  the  fruit  cells  and 
consequently  the  fruit  to  expand  and  burst,  then  the  prunes  drip. 
Too  high  a heat,  by  cooking  the  fruit,  also  hinders  chemical 
changes  and  causes  discoloration.  In  evaporating  where  the 
temperature  greatly  de  creases  with  the  distance  from  the  fur- 
nace, the  fruit  should  be  plac  ed  in  the  coolest  part  of  the  evapo- 
rating chamber  and  then  gradually  be  moved  to  the  warmest  part. 

The  time  required  for  drying  prunes  differs  with  various 
varieties,  and  with  each  variety  depends  much  upon  the  circu- 
lation of  air,  since  circulation  governs  the  degree  of  heat  allow- 
able. Lye-dipped  Italian  prunes  require  from  24  to  36  hours  ; 
Petites,  12  to  24;  Silvers,  36  to  48  hours.  All  three  varieties 
are  cured  in  less  time,  but  seldom  well  cured.  A common  fault 
is  to  hasten  the  process  too  much. 

There  are  other  factors  entering  into  the  process  of  evap- 
oration,— such  as  circulation  of  air,  convenience  in  handling, 
trays,  labor,  fuel,  etc.,  but  these  will  be  considered  under  the 
head  of  evaporators. 

A prune  is  well  cured  when  it  feels  soft,  smooth,  and  spongy; 
the  pit  should  be  loose,  but  should  not  rnttle  ; the  flesh  should 
be  yellow  in  color,  elastic  and  “meaty,”  the  skin  should  be 
bright  and  lively  and  free  from  drippings  and  exudations.  An 
over-cured  prune  is  harsh  and  coarse  and  has  a dried  up  appear- 
ance. In  prunes  not  cured  enough  there  is  risk  of  loss 
through  molding  or  fermenting.  The  Petite  prune,  well  cured, 
is  of  a clean,  bright,  amber  color  ; the  Italian,  very  dark  red, 
appraching  black,  in  color.  The  Silver  must  have  a beautiful 
golden  hue.  This  brings  us  to  the  matter  of  sulphuring. 

All  light  colored  prunes  must  be  bleached  with  sulphur 
fume.«.  This  process  without  doubt  injures  the  cfuality  of  the 
prunes,  but  buyers  will  have  to  be  educated  to  see  this  before 
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they  will  pay  as  good  a price  for  the  unsiilphured  prunes  as  for 
the  lighter  colored  sulphured  ones.  Until  this  time  comes  the 
producer  cannot  do  otherwise  than  make  use  of  a process  which 
adds  from  one  to  two  cents  per  pound  to  the  value  of  h:s  product. 
Only  fresh  fruit,  just  before  going  into  the  evaporator,  should  be 
sulphured.  The  rejuvenating  of  old,  discolored,  cured  prunes, 
has  no  legitimate  place  in  the  prune  industry. 

- The  process  of  sulphuring  is  an  easy  one.  The  most  com- 
mon method  is  to  build  a chamber  about  six  feet  high,  and  as  wide 
and  a little  deeper  than  the  tray.  On  the  sides  of  the  chamber 
are  cleats  which  allow  the  trays  to  be  easily  slipped  in  and  out. 
The  door  occupies  all  of  the  front  side.  In  placing  the  traj^s  in 
the  chamber,  alternately  leave  a space  at  the  back,  and  at  the 
front,  so  the  sulphur  fumes  will  pass  back  and  forward  over  the 
the  trays.  The  sulphur  iS  put  in  a metal  vessel  in  a pit  at  the 
bottom  of  the  chamber  and  ignited  by  hot  coals  or  other  burning 
material.  The  fumes  are  distributed  by  means  of  simple  venti- 
lators at  the  bottom  and  top  of  the  room,  after  which  all  openings 
are  closed  and  the  fruit  allowed  to  be  affected  rom  one  to  two 
hours.  The  chamber  should  be  nearly  air  tight.  The  traj’s  of 
fruit  are  transferred  directly  from  the  sulphuring  room  to  the 
evaporator  where  the  sulphur  is  expelled  by  heat,  its  poisonous 
effects  being  thus  reduced  to  the  minimum. 

After  the  fruit  is  taken  from  the  evaporators  it  is  put  in  bins 
or  piles  to  sweat.  The  sweating  room  is  generally  kept  at  a 
temperature  of  from  70  to  80  degrees.  To  facilitate  the  process 
the  fruit  is  occasionly  turned  with  a scoop  shovel.  The  sweating 
is  sometimes  omitted,  but  at  a risk,  as  fruit  will  oftentimes  dis- 
color and  po.ssibly  ferment  if  not  alllowed  to  “ go  through  the 
sweat.” 

Preparatory  to  packing,  the  fruit  is  graded  to  sizes,  the 
various  grades  indicating  the  number  of  prunes  to  the  ])ound,  as 
30s  to  40s.  40s  to  50s  and  so  on  to  iios  to  120s.  By  some  the 
prunes  are  dipped  in  boiling  water  and  glycerin,  or  other  .solutions, 
but  such  dipping  is  in  di.srepute  as  indicating  an  undue  amount 
avarice  to  .secure  weight.  However,  intelligently  done,  “ glos.s- 
ing  ” or  “finishing”  prunes,  may  be  made  a valuable  proce.ss. 

In  packing,  nuiiiy  different  methods  are  used.  A producer 
will  adopt  which  ever  one  for  his  jKirticular  reason,  or  his  partic- 
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ular  -market  or  conditions,  will  give  him  best  results.  Only 
experience  can  teach  this.  Much  fruit  is  packed  in  cotton  sacks, 
many  buyers  preferring  it  so  packed  as  it  gives  a chance  for 
repacking'.  Producers  with  a good  product  like  to  establish  a 
reputation  for  their  brands  and  so  pack  in  boxes.  There  is  a 
gain  in  weight  by  this  method  as  the  fruit  does  not  dry  out  so 
much  as  in  the  sacks. 

Packing  fruit  is  an  art  and  must  be  learned  by  observation. 
Lining  with  paper,  filling,  facing,  etc.,  all  require  a little  educa- 
tion. If  the  boxes  are  to  be  faced,  average  specimens  of  prunes 
should  be  flattened  and  neatl)^  laid  in  the  box  which  should  be 
upside  down.  Fill  the  box,  press,  nail  on  the  bottom,  invert, 
and  brand,  or  put  on  the  label. 

IV.  Evaporators. 

MOST  important  question  prune  growers  have  to 
deal  with  at  the  present  time,  is  that  of  securing  good 
^ evaporators.  Those  who  have  built  evaporators  are  not 
.satisfied  with  them  ; those  who  intend  to  build  cannot  find  one 
that  suits  them.  Men  have  been  stumbling  rather  blindly  about 
since  the  beginning  of  the  prune  industry  in  Oregon  hoping  to 
bring  forth  and  invention  that  would  meet  111  requirements  for 
making  a good  product.  But  no  one  has  been  eminently  success- 
ful. It  is  true  that  great  progress  has  been  made,  and  much 
valuable  experience  gained  ; so  much,  in  fact,  has  been  accom- 
plished, in  a short  time,  that  we  can  quite  confidently  look 
forward  to  the  evolvement  in  the  near  future  of  evaporators  of 
very  superior  excellence  to  those  now  in  use. 

The  following  chapter  is  published,  not  with  a view  of  adding 
to  what  is  already  known  about  e^^aporators,  or  of  making  sug- 
gestions for  their  improvement,  but  to  bring  before  the  prune- 
growers  descriptions  of  the  types  we  already  have  that  they  may 
choose  more  intelligently  if  they  intend  to  build,  or  study  more 
carefully  if  they  think  of  making  improvements  upon  evaporators 
they  now  have. 

The  importance  of  the  erection  of  better  evaporating  plants, 
and  more  efficient  management  of  them,  can  hardly  be  ovei> 
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estimated.  A good  evaporator  is  the  prime  essential  to  success, 
not  only  for  the  individual  but  for  the  industry  ; if,  for  no  other 
reason,  than,  that  there  is  at  present,  such  a wide  range  in  the 
quality  and  style  of  our  p7*odnct  that  it  has  no  established  place 
in  the  markets,  in  consequence  of  which  we  lose  much,  buyers 
always  preferring  fruit  with  a good  reputation.  This  would  be 
largely  overcome  if  we  had  standard  evaporators  producing, 
necessarily,  a more  uniform  product. 

In  connection  with  this  subject  we  are  glad  to  publish  the 
following  from  Hon.  Henry  H.  Dosch,  Horticultural  Commis.sioner 
for  the  ist  District,  who  has  had  much  experience  with  evapo- 
rators and  with  the  evaporation  of  fruit. 

Evaporators  and  Fruit  Evaporation. 

The  construction  of  evaporators  on  correct  principles  and  the  art  of 
ev'aporating  fruit,  has  engrossM  the  minds  of  scientists  and  layman  alike, 
both  at  home  and  abroad,  and  it  seems  as  yet,  we  have  not  reached  the 
wished  for  goal,  but  we  are  on  a fair  way  to  it. 

To  dry  fruit  is  one  thing,  but  to  evaporate  it,  quite  another, — simply 
to  put  a lot  of  fruit  on  a tray,  put  it  into  an  oven,  fire  up  and  wait  unfil  it 
has  shriveled  away  to  a bony  state,  almost  any  one  can  do  ; but  to  properly 
“ evaporate  ” fruit,  so  it  is  a fine  marketable  article,  requires  a good  deal  of 
care  and  intelligence  on  the  part  of  the  operator.  It  is  in  this,  like  in  all 
other  business  or  trades;  the  principles  involved,  must  be  thoroughly 
understood,  in  fact  the  operator  mu.st  be  educated  to  it,  the  same  as  any 
master  mechanic. 

The  two  great  principles  involved  are  heat  and  circulation  : without 
these  two.  it  is  useless  to  attempt  to  make  good  fruit — It  cannot  be  done. — 
.\nd  it  matters  little  whether  the  heat  is  supplied  by  a brick  furnace  with 
large  radiating  pipes  or  by  coils  of  steam  pipes,  so  long  as  it  can  be  con- 
trolled ; for  reniemlier  hot  air  in  space  is  a very  different  thing  to  control, 
and  can  only  be  acconq)li.shed  in  a properly  constructed  evaporator  with 
thorough  circulation, 

I have  experimented  for  many  years  in  fruit  evaparation  in  variously 
constructed  evaporators  and  we  have  made  rapid  strides  forward,  and  as  I 
said,  while  we  h ive  not  yet  reached  our  goal,  we  are  very  close  to  the  line. 
I will  not  attempt  to  describe  the  many  patented  and  non-patented  evapo- 
rators, all  of  which  have  good  points,  and  while  some  operators  can  make 
fair  fruit  on  any  of  them,  none  are  yet  perfect. 

INIy  own  experience  however  has  led  me  to  the  conclusion  ; that  all 
fruits  must  be  started  at  a low  heat  and  finished  at  a high  heat,  in  order  to 
prevent  the  loss  of  the  aromatic  juices  and  fruit  meats,  essential  to  fine 
fruits  and  in  order  to  accomplish  this,  the  evaporator  must  be  so  con- 
structed, that  the  trays  of  fre.sh  fruits  are  placed  in.  furthe.st  from,  and 
J>e  made  to  gradually  advance  toward  the  furnace  or  steam  ])i]ies.  There  ar 
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now  two  evaporators  made  in  Oregon,  in  which  this  principle  is  employed, 
hut  it  is  hardly  proper  for  me  to  recommend  any  particular  ev^aporator. 

The  dipping  in  lye  solutions,  so  objectionable  to  consumers  of  refined 
taste  must  be  done  away  with.  Thanks  to  Prof,  Hoersch  Durren,  this  is  no 
longer  necessary  as  fruits  “steamed”  prior  to  evaporation,  make  a niuch 
finer  product.  He  says,  “it  will  open  the  pores  of  the  skin  to  facilitate 
evaporation  and  prevent  dipping;  it  makes  the  skin  tender  and  eliminates 
that  leathery  substance  found  in  most  of  our  dried  French  prunes;  it  requires 
less  heat  and  "‘fruit  zvill  dry  heavier  or  more  zneatf  than  unsteanied 
fruit.”  This  alone  is  a strong  recommendation  and  worth  all  the  trouble 
and  expense;  the  pressure  in  the  steam  box  should  not  be  over  pound; 
prunes  to  be  subjected  from  lo  to  15  minutes;  pears  15  to  20  minutes;  and 
apples  to  2 minutes,  and  on  removal  immediately  transferred  to  the 
evaporator. 

Experiments  made  recently  by  Mr.  Adam  Fleckenstein  in  his  new 
evaporator,  in  -jvhich  both  the  foregoing  principles  were  introduced,  proved 
decidedl}^  successful;  French  prunes  yield  45  pounds  to  the  hundred,  and 
Italians  33  pounds  of  evaporated  product  to  100  pounds  of  fresh  fruit. 

Rapid  evaporation  as  claimed  by  some  patentees  as  a point  of  merit,  is 
a great  mistake;  nature  if  left  to  her  good  offices,  will  dry  fruit  very  slowly 
in  order  to  develop  the  saccharine  matter,  and  the  closer  we  follow  her,  the 
nearer  right  we  are;  nature  makes  no  mistakes;  French  prunes  should  never 
be  evaporated  in  less  than  24  to  30  hours;  Italian  and  Silver  prunes  36  to  42 
hours;  apples  in  6 hours;  peeled  pears  in  24  hours  and  unpeeled  pears  48  to 
60  hours. 

I hardly  think  it  necessary  to  add,  that  all  prunes  must  be  dead  ripe. 

Henry  E.  Dosch. 

Kiln  and  Box  Evaporators. 

The  first  prunes  pn»duced  in  Oregon,  were,  if  I am  rightl}" 
informed,  evaporated  in  a kiln,  or  as  we  commonly  know  it,  a hop 
drier.  The  e.SvSential  parts  of  which  were,  a room  with  a slatted 
floor  underneath  which  heat  was  produced  by  a furnace.  It  was 
a primitive  affair  and  has  long  since  been  relegated  to  the  pa.st 
in  the  prune  industry.  The  kiln  was  followed  by  the  box  evapo- 
rator an  evaporator  still  in  use  and  from  which,  when  well  operated, 
oftentimes  a product  is  turned  out  which  is  indistinguishable  from 
that  produced  in  the  best  patent  evaporators.  In  box  evapo- 
rators the  fruit  is  placed  upon  trays  which  are  arranged  in  rows 
in  an  upper  room  or  division  of  the  building,  the  furnace  being 
ill  the  lower  division.  Various  contrivances,  depending  upon 
the  ingenuity  of  the  builder,  furnish  ventilation  and  a draught 
for  carrying  off  moi.sture  laden  air.  The  particular  merit  of  the 
box  exaporator  is  its  simplicicy  and  cheapne.ss. 
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The  Steam  Evaporator. 

The  steam  evaporator  is  a modified  box  evaporator.  The 
trays  are  arranged  in  tiers  ; under  and  above  each  tray  or  two 
trays,  is  a coil  of  steam  pipes,  several  runs  in  each  coil.  Narrow 
horizontal  doors  allow  of  the  insertion  of  trays,  and  enable  the 
operator  to  examine  or  handle  fruit  without  regard  to  other 
trays.  These  alternate  tiers  of  pipes  and  trays  are  of  a conve- 
nient height  fo)-  a man  to  reach,  or  they  may  extend  through  two 
stories.  In  width,  the  evaporator  will  only  allow,  conveniently, 
two  trays  to  be  placed  side  by  side,  but  in  length  the  number  is 
limited  only  b}^  economy  in  laying  pipes  for  heating.  At  the 
top  of  the  tiers,  a very  large  shaft,  or  a number  of  smaller  ones 
carry  off  the  moisture  laden  air  ; oponings  at  the  bottom  allow 
an  inflow  of  air.  The  main  defect  of  all  steam  evaporators  com- 
ing under  the  writer’s  observation  is,  that  poor  ventilation  causes 
excessive  drip.  We  believe  that  the  man  who  solves  the  prob- 
lem of  building  a steam  evaporator  on  the  general  plan  outlined 
above,  in  which  the  moisture  laden  air  can  be  carried  off,  so  that 
fruit  will  not  drip,  will  solve  the  problem  of  getting  a good  evap- 
orator. Good  work  is  being  done  in  several  large  steam  evap- 
orators in  the  Northwest. 

Without  question,  for  a large  plant,  heating  by  steam  is  the 
most  efficient  and  economical  method  ; this  is  particularly  true 
because  in  such  a plant  power  is  wanted  for  running  graders, 
dippers,  elevators,  and  pumping  water. 

The  Carson  Evaporator. 

The  Carson  evaporator  is  a patented,  modified,  box,  evap- 
orator, its  particular  merit  is  an  ingenious  method  for  securing 
good  ventilation.  The  Carson  is  used,  perhaps,  more  than  any 
other  one  evaporator  in  Oregon.  It  is  sometimes  built  in  a 
modified  form  to  overcome  an  inconvenient  way  of  handling 
the  trays  of  fruit.  Plate  III  shows  a cross  section  of  a pair  of 
Carson  evaporators. 

The  evaporator  ma}"  be  built  of  various  sizes,  but  the  usual 
size  is  18.5  X 8 feet,  such  an  evaporator  has  a capacity  of  5000 
pounds  of  ripe  fruit  per  da}\  The  lower  part  of  the  building 
consists  of  a furnace  room,  built  of  brick,  and  contains  a furnace 
in  each  end.  The  walls  of  the  furnace  are  8 inches  thick  and  16 
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inches  high,  and  are  connected  by  an  arch  made  of  one  thickness 
of  brick.  Care  in  regard  to  material  and  workmanship  must  be 
exercised  in  order  to  prev^aat  daa^ar  from  fire.  Two  lo  inch 
pipes  carry  the  effects  of  combustion  from  the  furnaces  and  dis- 
charge them  in  a 12  inch  pipe,  which  passes  through  the  wall  of 
the  rooai  inta  a brick  chim  ley,  situated  at  the  side  and  center  of 
the  evaporator.  At  the  cannection  of  the  small  pipes  with  the 
large  one,  each  of  the  small  ones  has  a damper  ; as  it  pas.ses  in 
the  chimney  the  large  pipe  has  a damper.  These  dampers  give 
the  operator  full  control  of  the  temperature. 

Cold  air  is  admitted  t.)  the  furnace-i'oom  at  the  bottom  of 
the  walls.  It  is  necessary  to  admit  a large  volume  in  order  to 
create  sufficient  draught  to  carry  off  the  moisture  from  the  fruit. 
The  draught  is  created  by  this  air  becoming  heated  and  passing- 
out  through  ventilators  at  the  top  of  the  building. 

In  the  cross-section  shown  in  Plate  III  it  is  seen  that 
the  frames  for  holding  the  trays  incline  inward  toward  the 
top  of  each  dryer.  The  frames  being  thus  arranged  allow  open 
spaces  between  the  trays  and  evaporator  walls  ; the  outer  edge 
of  each  tray  is  7 inches  higher  than  the  inner  edge.  The  space, 
H contains  hot  air  from  the  furnace  below  ; the  room  is  tightly- 
ceiled  from  A to  A so  that  air  cannot  pass  from  one  side  to  the 
other.  On  the  inclined  frame,  at  the  uppper  edge  of  each  tray, 
represented  in  the  illustration  by  one  inch,  eleven-twelfth  inch, 
ten-twelfth  inch,  etc.  are  graduated  cracks,  running  the  whole 
length  of  the  evaporator  ; these  cracks  open  into  the  hollow  wall, 
C,  between  the  tray  frames  and  evaporator  walls.  The  cracks 
are  graduated  so  as  to  overcome  by  draught  the  tendency  of  the 
hot  air  to  rise  to  the  top  of  the  room.  At  the  top  of  the  hollow 
space  there  are  on  each  side,  five  up-take  ventilators  shown  by 
B,  12  X 12  inches  and  6 feet  high.  These  remove  the  humid 
air  from  the  hollow  wall.  I^ach  up-take  has  a cover  working  on 
a hinge,  by  means  of  which  the  circulation  of  air  is  controlled. 

The  philo.sophy  of  this  plan  of  ventilating  is,  that  the  hotair 
in  space  is  carried  above  and  below  each  tray  and  through  the 
graduated  cracks  into  the  space  between  the  tray  frames  and  the 
wall  and  out  through  the  up-take  ventilators.  The  arrows  indicate 
the  direction  air  will  take  from  the  time  it  comes  in  until  it  goes  out. 
Thus  the  humid  air  from  the  lower  trays  passesout  without  oppor- 
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tunity  to  condense  and  settle  upon  fruit  in  the  upper  trays,  causing 
drip  and  hindering  the  proper  chemical  changes  from  a green 
prune  into  a first-class  cured  prune. 

The  Carson  evaporator  has  several  points  of  excellence  ; its 
cost  is  small ; there  is  no  machinery  to  get  out  of  repair  ; it  is 
easil}^  operated  ; any  good  mechanic  can  build  it  ; and  the  ex- 
pense for  heating  is  reduced  to  the  minimum.  One  objection  to 
the  evaporator,  offered  by  many,  is  that  it  is  inconvenient  to  place 
all  of  the  trays  in  the  drying  chamber  from  the  ends  ; this  has 
been  remedied  by  several  builders  by  having  doors  on  the  sides. 
For  a large  plant,  steam  pipes  may  be  used  instead  of  a furnace 
for  heating. 

The  Penniman  Evaporator. 

The  Penniman  evaporator  is  an  ingenious  invention  in  which 
the  trays  of  fruit  are  placed  on  a sort  of  Ferris  Wheel  and  forced 
through  the  heat.  The  essential  features  of  the  evaporator  can 
be  readily  seen  in  the  accompanying  cut. 

A narrow,  arched,  brick  building  forms  the  evaporating 
chamber  ; a furnace  at  the  bottom  of  the  chamber  furnishes  heat; 
a revolving  shaft  in  bearings,  is  mounted  in  the  side  walls  above 
the  furnace.  Two  large  wheels,  their  rims  united  with  rods,  are 
fitted  to  the  shaft.  Hangers,  with  a series  of  transverse  cross- 
ways  to  hold  the  trays  of  fruit,  are  looseh^  attached  to  the  cross 
bars  ; the  trays  are  thus  maintained  in  a horizontal  position  at  all 
times  simply  by  the  law  of  gravity.  The  trays  are  put  in  place 
through  a door  at  the  front,  the  wheel  being  slowly  rotated  by 
hand.  The  fruit  may  be  examined,  in  the  process  of  evaporation, 
by  opening  the  door  or  through  windows  in  the  upper  part  of 
the  building.  The  system  of  flues,  drums,  and  dampers,  is  in- 
geniously arranged  to  regulate  heat.  Ventilators  admit  cold  air 
below  and  permit  heated,  moisture-laden  air  to  escape  above. 

In  the  process  of  drying,  the  fruit  is  first  subjected  to  a high 
heat,  being  on  the  bottom  of  the  wheel,  but  as  evaporation  pro- 
gresses it  is  carried  to  the  cooler  upper  part.  At  the  end  of  the 
revolution  of  the  wheel  the  evaporation  is  finished.  A simple 
device  of  cogs  and  a shaft  enables  the  operator  to  turn  the  wheel. 
Various  sizes  of  the  evaporator  are  made.  In  the  one  shown  in 
the  cut  the  diameter  of  the  wheel  is  14  feet  ; the  space  between 
the  rims,  6 feet.  There  are  24  hangers  each  containing  5 trays. 
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the  trays  being  5X2  feet,  making  a spreading  surface  of  1200 
square  feet.  The  makers  claim  that  its  capacity  is  from  6000  to 
7000  pounds  of  green  fruit  per  24  hours. 

The  Penniman  evaporator  is  largely  used  and  is  highly 


recoinmendcd  in  California.  In  the  fall  of  1895  the  writer 
saw  one  in  operation  in  vSouthern  Oregon,  and  while  the  product, 
in  this  particular  instance,  was  not  first-class,  the  reason  for  which 
might  be  attributed  to  lack  of  care  and  attention  on  the  part  of 
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the  operator,  yet  there  were  some  points  of  excellence  about  the 
machine.  Its  durabilit}’,  safet}*  from  fire,  the  ease  with  which 
fruit  may  be  handled,  equal  distribution  of  heat,  therefore,  ap- 
proximately, uniformity  in  drying,  are  the  points  that  commend  it. 

The  Allen  Evaporator. 

The  Allen  evaporator  is  one  of  the  popular  evaporators  in 
Oregon  ; more  of  them  having  been  built,  perhaps,  in  this  state 
then  of  any  other  style  excepting  the  Carson.  It  is  a so-called 
horizontal  evaporator  in  which  the  trays  of  fruit  are  moved 
horizontally  across  the  heating  surface.  The  American  evapo- 
rator was,  I believe,  the  prototype  of  this  style  of  evaporators, 
but  the  Allen  is  a great  improvement  upon  the  old  form. 


The  accompanying  cut,  a very  poor  one,  repre.sents  the 
Allen  evaporator  with  one  side  cut  away  ; it  shows  the  inside 


tion  will  not  be  attempted  ; the  essential  principles  of  the  drier 
can  be  readily  seen,  however. 

Mr.  Allen  believes  that  prunes  should  be  subjected  to  a low 
temperature  when  first  placed  in  the  drying  chamber,  and  as  the 
juice  coagulates  in  the  cells,  gradually  be  given  a higher  temper- 
ature ; the  great  majority  of  tho.se  experienced  in  evaporating 
prunes  believe  this,  but  the  Allen  evaporator  is  built  with 
sj>ecial  reference  to  this  ])oint.  To  .secure  which,  the  prunes  are 
])ut  in  at  one  end  of  the  drying  chamber  and  taken  <nit  at  the 
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opposite  end.  The  device  by  which  this  is  done  is  a series  of  cars 
running  down  grade  in  “tunnels,”  from  the  place  where  the 
fruit  enters  the  drying  chamber  to  the  furnace.  The  foremost 
car  is  pulled  acros's  the  entrance  through  which  heat  enters  the 
chamber,  this  permits  an  opening  between  the  cars  and  brings 
the  upper  end  of  the  tray  nearest  the  fire,  thus  answering  the 
same  purpose  as  turning  the  tray  around  would.  The  car  is  now  in 
front  of  the  door  of  exit  and  the  fruit  can  be  examined  at  will 
and  taken  out  when  the  proper  stage  of  evaporation  is  reached. 

A current  objection  to  the  evaporator  is,  that  the  fruit  can 
onl}^  be  examined  as  it  comes  before  the  door  in  the  last  stages 
of  evaporation.  I have  been  told  by  those  who  have  had  con- 
siderable experience  with  the  evaporator  that  the  objection  is  not 
well  taken,  as  the  circulation  of  air  is  such  that  the  fruit  dries, 
in  proportion  to  the  distance  from  the  fire  almost  perfectly. 

A great  point  of  excellence  in  the  Allen  evaporator  is,  the 
way  in  which  the  hot  air  reaches  the  fruit,  absorbs  the  moisture, 
and  passes  off.  The  tramways  for  the  cars  are  constructed  so 
that  the  edge  of  the  car  farthest  from  the  heat  is  highest — the 
cars  slant  forward  ; as  the  heat  ascends  from  the  furnace  it  is 
carried  between  the  trays,  the  driest  air  on  the  driest  fruit.  The 
cars  are  running  toward  the  furnace,  hence  as  the  moisture  leaves 
the  driest  fruit  it  passes  out  without  condensing  as  it  would 
should  is  pass  over  the  greener  fruit  first.  All  the  moisture  from 
freshly  dipped  fruit  passes  out  immediately.  It  is  not  saying  too 
much  to  sa}^  that  the  heat  is  under  as  perfect  control,  by  means 
of  a novel  system  of  dampers  and  ventilators,  as  in  any  evap- 
orator we  have. 

Various  sizes  are  made  ranging  in  capacity  from  25  to  175 
bushels  of  green  fruit  per  24  hours.  The  cost  is  not  excessive, 
it  is  economical  in  fuel,  and  it  is  easily  operated, — all  valuable 
points. 

The  Beck  Evaporator. 

It  may  be  that  our  California  neighbors, -with  their  longer 
experience  and  greater  resources,  have  brought  forth  better  evap- 
orators than  those  commonly  in  use  in  Oregon.  But  a general 
criticism  upon  such  evaporators  from  that  state  as  have  been 
introduced  into  Oregon  is,  that  they  are  far  too  expensive,  with 
their  complicated  manipulating  machinery  for  our  conditions, 
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and,  especially  as  it  is  doubtful  if  better  results  are  accomplished 
than  with  our  simpler  devices. 

The  evaporator  under  consideration,  the  Beck,  while  free 
from  the  many  novel  inventions  of  fans,  blowers,  domes,  and 
other  accessories  has  in  its  construction  a feature,  which,  unless 
overcome  by  a much  greater  capacity  gained  by  it,  is  objection- 
able ; namely,  the  revolving  tray  rack  involving  as  it  does  extra 
cost  and  a greater  expense  in  running.  The  same  criticism 
applies  with  equal  force  to  the  Penniman  described  before  and 
the  Kurtz  to  be  described  hereafter,  and  the  rule  may  be  laid 
down,  in  general,  that  evaporators  that  require  a constant  powei 
to  run  them,  or  complicated  machinery  to  be  built  and  kept  in 
repair  in  order  that  the  fruit  may  be  forced  through  the  air  in 
stead  of  the  air  being  forced  by  nature’s  laws  through  the  fruit, 
must  gieatly  exceed  in  efficiency  the  simpler  and  less  expensive 
evaporators. 

These  criticisms  must  be  taken  as  general  and  not  as  apply^ 
ing  to  the  Beck  in  particular,  an  evaporator,  which  we  consider 
of  its  style,  the  very  best,  and  as  having  by  increased  efficiency, 
overcome  some  of  the  objections  noted  in  the  above  paragraph. 
Its  principle  of  construction  is  certainly  most  ingenious  and  well 
deserves  the  attention  of  every  fruit-man. 

The  cut  on  the  following  page  shows  the  plan  of  the  Beck. 
Two  circular,  brick  walls,  one  within  the  other,  several  feet  apart, 
according  to  the  size  of  the  evaporator,  are  built  about  nine  feet 
high.  In  the  enclosed  space  formed  by  the  two  walls,  a furnace 
of  cast  iron,  two  and  one-half  feet  wide  and  nine  feet  long,  is 
placed  ; attached  to  this  is  a heating  drum  eighteen  inches  in 
diameter  which  circles  around  the  inner  wall,  passing  into  the 
smokestack  near  the  furnace  front.  Upon  the  inner  circular 
wall,  is  a turn-table  upon  which  is  a tray  rack  which  extends  out 
over  the  heating  chamber  to  within  half  an  inch  of  the  outer  wall. 

The  outer  wall,  from  the  brick  work  up,  is  built  circular,  as 
a continuation  of  the  wall,  the  frame- work  being  covered  on  both 
sides  with  closely  matched  lumber  thus  making  an  air-tight  com- 
partment ; at  the  top  is  a conical  roof  in  the  center  of  which  is  a 
ventilator  with  a damper  to  control  the  draught. 

The  trays  slide  into  the  revolving  rack  at  an  angle  of  six  ’ 
inches  to  three  feet  and  edge  to  edge  so  that  they  wind  around 


55 


the  inner  wall  from  bottom  to  top  in  a spiral  twist.  The  space 
between  the  twists  of  trays,  are,  in  a sense,  flues  of  the  dimen- 
sions of  the  distance  between  trays  and  the  width  of  a tray,  and 
the  hot  air  is  supposed  to  ascend  through  them  as  it  does  in  a 
chimney.  To  further  facilitate  the  pa.ssage  of  air  between  the 
twists  of  tra)^s,  the  tray  rack  is  kept  in  motion  thus  forcing  the 
air  through  the  spiral  flues  under  and  over  the  trays  of  fruit, 
thus,  seemingly,  distributing  the  air  current  uniformly  over  the 
the  fruit  surface. 

The  power  for  turning  the  tray  rack  may  be  hand  power  in 
small  evaporators,  or,  as  of  course  would  be  better,  a vapor  en- 
gine or  steam  power  may  be  used.  In  a plant  of  any  magnitude 
the  consideration  of  power  is  not  so  great  as  would  at  first  appear, 
because  there  should  be  some  such  power  for  running  graders, 
dippers,  elevators,  pumping  water,  etc.  There  being  but  little 
friction  to  overcome  in  revolving  the  tray  rack,  strong  power  is 
not  needed. 

The  inventors  claim  that  because  of  the  rapid  and  continuous 
currents  of  air  caused  by  the  rotary  motion  the  temperature  may 
be  raised  from  fifty  to  seventy-five  degrees  higher  than  it 
could  were  the  trays  kept  at  a standstill.  This  of  course 
means  a greatly  increased  capacity  for  drying.  In  regard  to 
convenience  and  mechanism,  the  machine  is  as  nearly  perfect  as 
any  upon  the  market. 

The  Fleckenstein  Evaporator. 

The  Fleckenstein  is  one  of  the  latest  evaporators  to  claim 
attention  in  Oregon.  It  was  invented  by  Mr.  Adam  Fleckenstein 
of  Woodlawn,  Oregon  ; last  year  was  its  fir^t  season  before  the 
public  and  because  of  the  failure  of  the  prune  crop  in  this  state 
it  could  not  be  thoroughly  tested.  In  the  trials  made,  however, 

> it  was  evident  that  its  merits  would  rank  it  among  the  best  of 
our  evaporators. 

The  Fleckenstein  is  a most  decided  departure  from  any  style 
of  evaporator  now  in  use  in  the  Northwest.  It  falls  in  the 
category  of  so-called  stack  or  tower  driers,  devices  common  in 
the  berry  and  and  apple  evaporating  industry,  but  not  in  the 
jjrune  industry.  The  fundamental  principles  involved  in  this 
evaporator  are  not  new,  there  being  several  prototypes  in  the 
Fast,  notably  the  old  Alden,  the  Williams,  and  the  Automatic, 


perhaps  one  or  two  others.  But  many  of  the  accessories  and 
and  details  of  mechanism  are  new  and  are  g^reat  improvements 
upon  similar  parts  used  in  other  evaporators  of  this  type.  This 
is  especially  tiue  of  the  lifting  device. 

The  essential  principle  of  a stack  evaporator,  which  provides 
that  the  trays  of  fruit  be  placed  in  tiers  in  a shaft,  admitting  air 
only  at  the  bottom  and  allowing  it  to  escape  only  at  the  top,  thus 
forcing  hot  air  directly  through  the  fruit,  is  a principle  directly 
•opposite  to  that  involved  in  any  other  evaporator  described  in 
this  bulletim  The  inventors  of  all  the  other  devices  have  sought 
to  provide  means  by  which  air  once  touching  the  fruit  could  be 
passed  out  as  quickly  as  possible  without  touching  more  fruit. 
It  is  not  to  be  wondered  at  then  that  the  splendid  reports  given 
of  this  evaporator  by  horticulturists  of  unimpeachable  struiding 
have  created  no  little  surprise. 

The  method  of  operating  the  Fleckeiistein,  as  recommended, 
differs  ver}^  radically  from  the  method  generally  used  in  most 
other  stack  evaporators.  The  fruit  in  this  case  is  put  in  the 
stack,  not  nece.ssarily  but  recommended  so,  at  the  top,  the  cook 
est  part,  and  is  finished  at  the  bottom  at  the  warmest  part.  In 
this  the  inventor  agrees  with  the  great  majority  of  our  experienced 
prune  producers  that  evaporation  should  start  at  a low  tempera- 
ture, but  disagrees  with  most  manufacturers  of  Eastern  stack 
evaporators  who  advocate  that  the  fruit  be  '‘finished”  at  the 
coolest  part  of  the  evaporator.  In  fact.  Prof.  I^.  H.  Bailey*  in  a 
bulletin  on  evaporators,  in  speaking  of  a certain  evaporator  sa}^s 
its  chief  disadvantage  is,  ” that  the  fruit  is  ‘ finished  up  ’ or  re- 
moved in  the  hottest  part  of  the  stack,  instead  of  being  taken 
out  at  the  top  which  is  the  coolest  part  of  the  stack.”  I think  I 
make  no  mistake  in  saying  that  this  is  counted  an  advantage  in 
in  all  the  types  of  evaporators  in  use  in  Oregon,  and  the  fact 
that  this  can  be  done  in  the  Eleckenstein  is  considered  one  of  its 
strong  points. 

The  accompanying  cut  repre.sents  one  stack,  holding  twenty- 
five  tra}\s,  of  the  Pheckenstein.  iVn  evaporating  plant  may 
consist  of  as  many  of  the.se  towers  as  may  be  nece.ssary,  all  to 
be  built  over  one  furnace  or  .several  at  the  option  of  the  builder. 

The  trays  of  fruit  are  handled  in  the  stack  as  follows: 
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The  bottom  tray  rests  on  four  small  wheels  imbedded  in 
the  frame- work  of -the  stack  ; the  front  end  of  the  second  tray 


rests  on  the  bottom  tray  and  the  back  end  rests  on  two  four  inch 
wheels  raised  about  three  quarters  of  an  inch  above  the  bottom 


tray,  so  that  wlieii  the  second  tray  with  those  above  it  are  raised 
to  a level,  whicli  is  easily  done  by  means  of  an  ingeniously 
arranged  lever  placed  under  the  front  end  of  the  second  tray^ 
the  bottom  tray  is  free  and  may  be  removed  or  examined  and 
returned  to  place.  If  removed,  the  second  tray,  aided  by  the 
two  four  inch  wheels  behind  slides  gently  down  in  the  place 
vacated  b}^  tray  number  one.  The  bottom  tray,  it  will  be  ob- 
served, is  shoved  forward  an  inch  or  two  by  the  action  of  the 
wheels  behind,  upon  which  the  back  end  of  tray  number  two  is 
forced  to  remain.  Trays  of  fresh  fruit  are  put  in  at  the  top. 

Onti'  of  the  supposed  requirements  of  the  evaporator  is,  that 
it  be  air  tight  at  all  places  except  at  the  ventilator  at  the  bottom  of 
the  stack,  where  air  enters,  is  heated  in  the  fire  chamber,  and  drawn 
up  through  the  fruit  by  a strong  draught,  created  mainly  by  the 
smoke  pipe  of  the  furnace  entering  the  ventilating  shaft  at  the 
top  of  the  evaporator. 

Heat  may  be  furnished  by  a furnace  of  any  style,  or  by 
steam  desired.  The  inventor,  however,  has  for  a single  stack 
or  a small  plant  a furnace  that  is  so  simple,  cheap,  and  efficient, 
that  I take  pleasure  in  describing  it  here. 

The  furnace  consists  of  three  lengths  of  common  tile  pipe 
twenty  inches  in  diameter,  encased  in  sheet-iron  which  is  reduced 
at  the  back  end  to  the  size  of  a common  smoke  pipe  and  to  which 
piping  is  fitted,  carried  around  the  air  space  under  the  fruit 
chamber  once  or  twice,  passed  out  and  up  into  the  ventilating 
shaft  over  the  fruit  chamber.  It  is  an  easy  matter  to  doors, 
grates,  and  dampers.  Mr.  Fleckenstein  has  had  such  a ur- 
nace  in  operation  in  an  old  box  drier  on  his  place  for  six  years. 
It  has  the  merit  of  being  exceedingly  cheap,  economical  as  to 
fuel,  and  the  danger  from  fire  is  reduced  to  a minimum.  A more 
elaborately  constructed  furnace  is  to  be  recommended  for  a large 
])lant,  however. 

A strong  point  of  excellence  in  this  evaporator  is  its  com- 
l)actness.  Twenty  .stacks  of  trays  capable  of  drying  12000  to 
20000  pounds  of  fresh  fruit  per  twenty-four  hours  only  occupies 
a space  of  7^^  X 17  feet.  The  mechanism  is  extremely  simple 
and  .so  the  cost  of  evaporator  and  building  will  compare  very 
favorably  with  the  cheapest  evaportors  we  have. 

In  the  test  made  .so  far  it  is  claimed  that  a first-rate  quality 
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of  evaporated  Petite  prunes  can  be  produced  in  from  eight  to  ten 
hours,  the  prunes  having  a fine  ruby  color  and  the  clear  yellow 
flesh  characteristic'of  a perfectly  evaporated  Petite  prune.  The 
Italian  was  as  well  dried  in  from  ten  to  twelve  hours,  though  it 
is  considered  best  to  take  at  least  ten  hours  for  the  Petite  and. 
fourteen  for  the  Italian. 

The  Kurtz  Evaporator. 

The  cut  on  page  6o  gives  a view  of  the  Kurtz  evaporator, 
an  evaporator  with  a revolving  tray -frame  somewhat  similar  to 
the  Beck,  differing  from  it  in  the  manner  of  support  of  the  tra^'- 
frame,  and  in  not  requiring  continuous  motion.  The  remarks 
made  regarding  the  merits  and  demerits  of  this  style  of  evapo- 
rator under  the  discussion  of  the  Beck  applies  with  equal  force 
to  the  Kurtz. 

The  lower  part  of  the  evaporator  consists  of  two  circular  brick 
walls,  forming  a furnace  and  hot  air  compartment.  Above  the 
inner  circular  wall,  the  tra3^-frame  and  apparatus  for  manipulating 
it  are  placed.  The  upper  part  of  the  outer  wall  consists  of  a 
tight  wooden  shell.  The  construction  of  these  walls  can  easily 
be  made  out  by  an  examination  of  the  cut. 

Formerly,  the  tray-frame  rested  on  a track  on  the  circular 
foundation,  but  it  is  now  suspended  from  above  upon  supports 
resting  upon  the  foundation  ; the  frame  is  revolved  upon  roller 
bearings  which  operate  between  two  tracks  the  lower  of  which  is 
stationary,  and  the  upper  one,  to  which  the  frame  is  fastened, 
rotating  upon  the  rollers.  An  endless  chain  passes  entirely 
around  the  machinery  and  connects  with  a crank  outside  of  the 
evaporator  ; by  turning  this  crank  the  tray-frame  is  made  to  re- 
volve .so  as  to  bring  each  upright  section  in  turn  in  front  of  the 
door  where  fruit  is  put  in  and  taken  out. 

The  working  theory  of  the  eva[)orator  is  as  follows  : A 

horizontal  row  of  trays  of  green  fruit  is  put  in  at  the  bottom  every 
two  hours  and  a similar  row  of  evaporated  fruit  is  taken  out  at 
the  top  at  the  same  time.  In  order  to  do  this  it  is  necessary  to 
lift  up  each  column  of  trays  the  s}>ace  of  one  tray,  hold  it  there 
by  means  of  a s])ring  dog,  put  in  a tray  at  the  bottom,  take  out 
one  at  the  top,  drop  the  column  and  repeat  the  operation  until 
the  trays  have  been  changed  in  all  the  columns. 

The  lifting  of  the  columns  is  done  automatically  as  the  tray- 
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frame  turns  so  that  when  the  the  frame  stops  in  front  of  the  door 
the  column  has  been  lifted  and  is  read}^  to  receive  a tra}^  This 
is  accomplished  by  means  of  a bridge  to  be  seen  in  the  cut 
exactly  in  front  of  the  upper  edge  of  the  door  if  the  door  were 
closed.  As  the  tray-frame  is  revolved,  the  roller  attached  to  the 


column  of  trays  below  rolls  over  this  bridge  and  lifts  the  column 
which  is  then  held  by  a dog  which  automatically  springs  out 
and  catches  it. 

One  of  the  current  objections  to  the  Kurtz  evaporator  has 
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been  that  the  fruit  had  to  be  subjected  to  the  greatest  heat  im- 
mediately upon  entering  the  drying  chamber.  Mr.  Kurtz  writes^ 
me  that  this  year  he  has  improved  the  tray-frame  machinery  so 
that  green  fruit  can  be  put  in  at  the  top  and  the  finished  product 
taken  out  at  the  bottom  if  so  desired.  This  plan  will  meet  with 
the  approval  of  most  of  our  prune  men  though  a few  will  contend 
that  the  old  way  is  the  better.  One  of  the  merits  of  the  evapo- 
rator is  that  it  can  be  used  either  way. 

While  in  practice  it  is  not  generally  so  operated^  yet  the 
manufacturer  recommends  that  the  tray -frame  be  constantly 
rotated  by  machine  power  in  order  to  create  a greater  cnrculation 
of  air.  Three  or  four  revolutions  per  minute  may  be  made  and 
it  is  said  that  by  this  means  at  least  one-third  more  fruit  can  be 
evaporated — 3.  matter  of  much  importance  when  there  are  large 
quantities  of  fruit  to  dry.  The  power  required  to  do  this  work 
need  not  be  very  great. 

As  in  all  evaporators  the  furnace  may  be  built  largely  accord- 
ing to  taste.  Mr.  Kurtz,  however,  recommends  the  one  ordinarily 
built  with  his  evaporator  ; brief!}’'  it  may  be  described  as  follows  : 
The  furnace  is  built  in  the  inner  circular  part  at  the  bottom  of 
the  drying  chamber  and  consists  of  a simple  curving  arch  through 
which  pass  small  air  pipes  from  the  outside,  arranged  so  that  all 
air  entering  the  drying  chamber  is  thoroughly  heated  before 
doing  so.  Mr.  Kurtz  says  that  one  cord  of  wood  will  cure  200 
bushels  of  green  prunes. 


Accessories. 

This  chapter  may  well  close  with  a few  words- concerning 
the  accessories  of  a good  evaporator.  The  profit  in  evap- 
orating establishments  is  often  fixed  more  by  the  convenience 
of  arrangements  for  handling  fruit,  and  by  the  skill,  care,  and 
cleanliness,  given  by  the  operator  in  the  various  processes,  than 
it  is  by  the  style  of  the  evaporator. 

In  the  matter  of  cleanliness  there  is  a wonderful  chance  for 
improvement  about  many  of  the  evaporating  plants  I have  visited 
in  Oregon.  Where  floors  are  covered  with  spilled  or  refuse  fruit, 
allowed  to  accumulate  from  day  to  day  to  sour  and  to  be  tramped 
Under  foot,  an  evaporating  establishment  becomes  a most  un- 
pleasant place  indeed.  Not  a little  harm  is  abso  done  by  the 
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swarms  of  flies,  bees,  and  37^ellow  jackets  attracted  to  such  places 
and  by  germs  of  rots  and  molds  that  find  a congenial  medium 
for  propagation.  Scrupulous  cleanliness  is  one  of  the  essentials 
of  a good  establishment. 

But  to  get  back  to  the  matter  of  the  topic.  Particular  at- 
tention should  be  given  to  the  accessories  of  the  evaporating 
plant.  First  of  all  there  should  be  plenty  of  room.  The  building 
should  be  planned  so  that  there  may  be  a receiving  room  for  the 
green  fruit;  a working  room  containing  the  dipping  apparatus  or 
pricker,  the  grader,  and  the  sulphuring  chamber;  these  and  all  the 
minor  apparatus  should  be  upon  the  first  floor.  If  possible  a second 
floor  should  be  built  for  a sweating  room  and  store-room,  and 
also  to  hold  the  apparatus  for  packing  the  product.  It  is  almost  ab- 
solutely necessary  to  have  an  unlimited  supply  of  good  water.  An 
elevator  is  convenient  and  will  save  its  cost  in  a single  sea.son. 
Tools  and  a place  for  making  and  mending  trays,  preparing  pack- 
ing boxes,  and  doing  odd  jobs  of  carpentry,  is  quite  nece.ssary. 
It  will  be  found  that  the  evaporating  apparatus  proper  wHl 
occupy  but  comparatively  a small  part  of  a good  plant,  and  that 
the  general  outfit  will  have  quite  as  much  to  do  with  the  success 
of  the  establishment. 

In  Conclusion: 

To  have  described  in  detail  all  the  evaporators  and  appli- 
ances used  in  evaporating  prunes  would  have  led  us  far  be^^ond 
the  scope  of  a brief  bulletin.  Other  evaporators  than  those  men- 
tioned, especially  some  that  have  gained  prominence  in  the  evapo- 
rating industry  in  the  East,  well  deserve  to  have  been  spoken  of  but 
it  was  impossible  to  discuss  all,  and  I have  simply  tried  to  give  an 
idea  of  the  most  prominent  types  in  use  in  Oregon.  Good  prunes 
have  been  produced  with  all  of  them  and  none  should  be  entirely 
condemned  from  hearsay.  One  thinking  of  purchasing  an  evapo- 
rator should  investigate  as  many  styles  as  possible  ; he  should 
see  them  in  operation  ; talk  with  the  operator  ; and  always  take 
in  consideration  as  to  how  much  success  or  failure  may  be  due  to 
the  man  using  the  evaporator. 
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V.  Diseases  of  the  Prune. 


HE  STONE  fruits  in  Oregon  suffer  from  the  attacks  of 
comparatively  few  pests.  Curculio,  black-knot,  and 
brown-rot  to  any  appreciable  extent,  have  not  as  yet 
made  their  appearance  in  olir  orchards.  This  immunity  ma}^  be 
largely  ascribed,  I think,  as  far  as  the  fungous  diseases  are  con- 
cerned, to  climatic  conditions.  It  is  certain  at  ain^  rate  that  both 
of  the  disea.ses  mentioned  above  have  been  from  time  to  time 
introduced  and  yet  black-knot  connot  be  found  to  1113^  knowledge 
in  an\^  orchard  at  present,  and  the  brown-rot  is  confined  to  ver\’ 
limited  areas  ; neither  has  ev’er  manifested  a tendenc}^  to  spread 
with  the  fearful  rapidity  and  destructiveness  characterizing  them 
in  the  East.  We  have  then  in  this  chapter  to  describe  but  few 
diseases,  the  worst  of  which  is  ; 


Shot-Hole  Fungus. — Cylindrosporium  Padi,  Karsten. 


This  disease  is  prevalent  in  all  parts  of  Oregon  and  is 
troublesome  not  onl\^  on  the  plum  and  prune  but  on  the  peach 
and  cherr}’.  It  is  the  most  grievous  pest  that  growers  of  stone 
fruits  in  this  state  have  to  contend  with  and  the  necessity  of 
spraying  in  order  to  protect  prune,  peach,  and  cherry  from  its 
ravages  is  now  an  established  fact. 

In  the  prune  orchard  it  makes  its  appearance  in  June  or  a 
little  before  the  leaves  are  full  size.  It  first  manifests  itself  on 
the  leaves  in  little  purplish  or  reddish  spots,  or  brownish  in  the 
center  and  purple  at  the  circumference.  These  spots  enlarge, 
.sometimes  b\' coalescing,  until  they  are  from  a sixteenth  to  a quar- 
ter of  an  inch  in  diameter.  As  the  disease  progresses  the  affected 
spots  wither,  turn  brown,  and  finally  break  away  and  drop 
out  of  the  leaf.  The  holes  thus  formed,  sometimes  a score  of 
them  being  found  in  a single  leaf,  gives  the  foliage  the  appear- 
ance of  having  been  riddled  with  shot  hence  the  name,  shot-hole 
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£migus.  Tbe  disease  IS  well  sliown  in  Plate  IV,  'Fig.  i,  reproduced 
from  a photograph. 

Shot-hole  fungus  oftentimes  may  not  attract  attention  unless 
as  happens  frequently  the  foliage  drops  prematurely^  this  generalh’ 
takes  place  in  August  or  September,  the  leaves  turning  yellow 
before  dropping.  It  is  obvious  that  any  trouble  seriously  affecting 
the  health  of  the  foliage  must  be  disastrous  to  the  general  health 
•of  the  tree  and  must,  in  proportion  to  its  seriousness,  affect  present 
and  future  crops.  Fruit-growers  do  not  always  realize  this  and 
the  presence  of  any  pest  that  is  not  actually  killing  a tree  seems 
to  give  them  but  little  anxiety.  The  fact  needs  to  be  pressed  home 
as  forcible  as  possible  that  anything  that  in  aii}"  w^ay  injures  the 
foliage,  in  the  same  ratio  injures  the  productiveness  and  longevit}" 
of  the  tree.  Shot-hole  fungus,  because  of  its  universal  prevalence 
ill  Oregon  prune  orchards,  does  more  damage  than  all  the  other 
prune  troubles  combined,  and  in  the  aggregate,  yearly  causes  an 
•enormous  loss  of  fruit  and  a great  retardment  of  our  orchards. 

Fortunatel}^^  the  disease  is  easily  controlled.  The  Oregon 
Station  has  done  but  little  experimenting  in  the  way  of  prevent- 
ing the  disease,  but  the  treatment  recommended  b}^  other  Stations 
has  been  given  with  success  in  our  orchard.  The  disease  has 
been  thoroughly  studied  and  for  those  who  desire  a more  com- 
prehensive knowledge  than  can  be  given  here,  I append  at  the 
bottom  of  the  page  a list  of  the  most  prominent  reports  of  investiga- 
tions concerning  it,  ' ^ 

Bordeaux  mixture  is  the  preventive  for  the  disease.  The 
shot-hole  fungus  appears  in  midsummer  and  applications  for  it  must 
be  made  late  in  the  season.  The  first  spraying  should  be  given 
very  soon  after  the  leaves  make  their  appearance,  this  to  be  fol- 
lowed by  a .second  and  third  application,— in  a very  w^et  season  a 
fourth,  at  intervals  of  three  weeks.  It  may  .sometimes  be  neces- 
sary to  spray  when  the  fruit  is  nearing  maturity,  if  so,  one  of  the 
clear  copper  sulphate  solutions  should  be  used  .instead  of  the 
Bordeaux  mixture. 


vS.  A.  Beach, Bulletin  98,  N.  V.  lix.  .Sta.,  Rej).  N.  V.  liix.  ,Sta.  1893:688-693. 
I).  G.  Fairchild,  Bull.  U.  S.  I)iv.  Veg.  I’atli.  1894-6:  39-40. 

W.  J.  Green,  Bull.  Ohio  Ex.  .Sta.  1891.  II  4:  216. 

Roland  Thaxter,  Rep.  Conn.  ,Sla.  1889:  176,  1890:  102. 
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Brown  fructigena,  Pers. 

In  the  fall  of  1895  a number  of  prunes  affected  with  brown 
rot  were  sent  to  the' Station.  Upon  making  inquiry  it  was  found 
that  in  the  infested  area  nearly  the  whole  product  of  several 
orchards  had  been  destroyed  by  the  disease.  The  writer  could 
find  no  previous  notice  of  its  existence  in  Oregon  and  assumed 
that  it  had  been  but  recently  introduced.  Subsequent  inquiry 
developed  pretty  conclusively  that  it  has  been  in  Oregon  for  some 
time  but  seems  to  have  been  dangerous  and  troublesome  only  under 

particularly  favoring  conditions, fortunately  enough  as  the 

brown  rot  as  found  in  most  localities  is  the  mo.st  serious  fungous 
disease  with  which  plum  growers  are  obliged  to  contend. 

In  the  East  all  the  stone  fruits  are  attacked  by  brown  rot, 
the  disease  being  especially  prevalent  in  the  Middle  and  South 
Atlantic  states.  In  some  seasons  in  Georgia,  brown  rot  takes  a 
third  of  the  peach  crop ; in  Michigan  the  aggregate  damage  done 
to  the  stone  fruits  is  as  great  as  that  done  by  all  other  diseases 
combined,  if  we  except  peach  yellows.  A bad  feature  of  the 
disease  is  that  the  fruit  is  often  attacked  after  being  picked,  as  was 
the  case  with  one  of  the  Oregon  orchardists  who  lost  fruit  year 
before  last  ; about  60  bushels  of  prunes  ready  for  the  evaporator 
in  standing  over  Sunday  were  almost  entirly  destroyed  by  the  rot. 
If  it  is  true  that  the  fungus  has  been  in  Oregon  for  some  years 
without  becoming  more  widely  distributed  there  is  but  little  to  fear 
from  it,  but  knowing  its  character  elsewhere  we  need  to  be  watchful. 

The  following  is  a brief  description  of  the  disease.  Leaves, 
twigs,  and  fruit,  are  attacked,  but  most  of  the  damage  is  done  to 
the  fruit.  The  rot  makes  its  appearance  about  the  time  the  prunes 
begin  to  mature,  and  the  favoring  conditions  are,  warm,  moist 
weather,  a certain  amount  of  moisture  being  necessary  at  the 
point  of  contact  of  the  fungous  spore  in  order  that  germination 
take  place.  After  germination  the  fungus  enters  the  cells  of  the 
fruit  and  robs  them  of  their  contents  and  cell  degeneration,  or  rot. 
ensues.  The  affected  fruit  becomes  covered  with  clusters  of  ash- 
grey  spores  which  enable  one  to  easily  distinguish  it  from  ordinary 
decay.  If  the  fruit  is  not  harvested  it  l>econies  persistent  and 
shrivels  on  the  tree,  it  being  no  uncommon  sight  to  see  the  shriv- 
eled fruit  hanging  on  the  trees  in  midwinter.  Oftentimes  the  twigs 
of  the  trees,  especially  of  the  ]>each,  are  attacked.  The  blossom> 
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are  also  sometimes  affected  and  destroyed. 

The  life  history  of  brown  rot  has  been  well  worked  out  and 
experiment  station  literature  abounds  with  references  to  it,  some 
of  the  prominent  notices  of  it  being  found  in  the  bulletins  cited 
at  the  bottom  of  the  page. 

The  application  of  Bordeaux  mixture  which  ev^ery  prune 
grower  should  make  for  shot-hole  fungus  will  keep  brown  rot  in 
check  though  the  rot  may  make,  under  favorable  conditions,  its 
appearance  later  in  the  season  than  the  shot-hole  ; if  it  does,  and 
at  a time  when  the  fruit  is  approaching  maturity,  the  weak  copper 
sulphate  solution  should  be  used  or  the  ammoniacal  carbonate  of 
copper  solution,  the  formulas  for  which  are  found  at  the  end  of  the 
chapter.  With  this  disease,  more  than  almost  any  other,  prev- 
alence will  depend  on  weather  conditions,  hence  changes  in 
temperature  and  moisture  must  be  closely  watched. 

Black-Knot. — PUnvrightia  }iwrbosa,  vSacc. 

Black-knot  is  a common  and  destructive  fungus  on  stone  fruit 
trees  in  the  Hast,  and  is  occasionally  found  in  Oregon  though 
here,  as  yet,  it  has  never  been  plentiful  enough  to  do  harm.  It, 
therefore,  needs  but  a brief  mention  in  this  Bulletin. 

Black-knot,  as  its  name  implies,  is  a blackish  swelling  on  the 
twigs  or  limbs  of  the  plum  and  cherry.  These  swellings  are 
caused  by  a fungus  and  not  by  insects  as  one  might  be  led  to  be- 
lieve by  the  presence  of  the  latter  in  many  of  the  old  knots.  The 
disea.se  makes  its  appearance  at  the  beginning  of  growth  in  the 
spring  when  it  may  be  seen  as  a light  discoloration,  growing 
gradually  darker  until  in  June  it  is  purple  ; the  bark  at  this  time 
seemingly  having  a thin  coating  of  purplish  velvet,  cairsed  by  the 
])resence  of  myriads  of  spores  with  the  organs  bearing  them.  By 
midsummer  the  “velvet”  has  disappeared  and  the  swellings  are 
jet  black.  At  the  beginning  of  winter,  minute,  black  elevations, 
on  the  surface  of  the  knots,  indicate  the  ])resence  of  the  winter 
spores.  They  are  di.stri billed  before  spring  and  new  growths  are 
])ropagated  from  them.  The  knots  are  generally  from  three  to 

H.  Carman,  Kv.  Repl.  1S89  31 — 36. 

C.  McCartliy,  Bill.  N.  C.  P:x.\Sta'  No.  76;  14. 

'r.  Iv.  Huni})lircv.  Mass.  Rt‘])L.  of  Ivxjil.  .Sta:  1890:  211 — 216. 

L.  R.  Taft,  Bul.Alicli.  Expl.  vSta.  No.  83:  17—18. 

H.  I).  IlaLstead.  Rej^t.  N.  J.  Hxpt.  Sta.  1891:  288 — 260. 

F.  I).  Che.sler,  Bill.  55.  Del.  Kx])t.  Sta.  10 — 12. 
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five  inches  long,  although  additions'  of  new  swelTings  from  yea.^ 
to  year  often  make  them  much  longer. 

The  treatment -generally  recommended  is  to  cut  out  the  knots', 
as  soon  as  discovered  and  destroy  them  of  course  the  earlier  in 
the  season  that  this  can  l>e  done  the  better  in  order  not  to  allow  a. 
crop  of  spores  to  mature..  The  sprayings  recommended  for  shot- 
hole  fungus  will  tend  to  keep’  b-lack-knot  in  check  should  it  make 
its  appearance.  For  the  benefit  of  those  who  ma}^  wish  to  make- 
further  investigations  of  the  subject  the  references  at  the  bottom 
of  the  page  are  recommended. 

Prune  Rust. — Puccinia  pruni.  Pers. 

In  some  parts  of  Oregon  r the  foliage  and  fruit  of  the  prune 
have  been^  seriously  affected  with  a rust.  Opportunity  has  not 
offered  so  that  a study  of  the  disease  could  be  made  at  the  Oregon 
.Station,  but  I take  it  to  be  the  same  rust  that  troubles  the  Califor- 
nia prune  growers,  a study  of  w^hich  has  been  made,  and  the 
results  published,  by  Mr,  Newton  B.  Pierce,*-  ot  the  U,  S.  De- 
partment of  Agriculture. 

The  rust  is  known  to  affect  all  drupaceous  fruits,  but  does 
most  damage  to  plums  and  prunes.  It  is  widely  distributed,  being 
found  to  some  extent  wherever  members  of  the  plum  family  are 
found.  In  some  localities  the  peach  suffers  greatly  from  the  rav- 
ages of  this  fungus.  Judging  from  what  is  said  b}’  Mr.  Pierce  in 
his  article,  referred  to  before,  the  disease  is  much  more  virulent  in 
California  than  in  Oregon.  There,  it  seems,  trees  and  orchards 
are  sometimes  almost  defoliated  and  the  damage  done  in  the  way 
of  reducing  the  aggregate  vigor  and  productiveness  of  prune, 
peach,  and  almond  orchards,  is  immense.  In  Oregon  the  most 
apparent  loss  to  the  prune  growers  is  in  the  quantity  ot  the 
current  year’s  fruit,  or,  sometimes,  the  fruit  itself  is  attacked, 
the  skin  assuming  a rough,  russeted,  condition,  that  greatly 
injures  the  appearance  of  the  prune,  and  also  makes  it  difficult 
to  evaporate  it  well.  But,  as  in  California,  the  greatest  damage 
is  done  through  the  weakening  of  the  vigor  and  productiveness 
of  the  tree  and  the  shortening  of  its  life. 

The  fungus  begins  its  work  early  in  the  .season,  and  may  be 

K.  O.  I.odeinan,  Cornell  ICxpt.  Sta.,  Hul.  Si,  llliaca,  N.  V. 

8.  Beach,  N.  V.  Kxpl.  Sta.  Bui.  40. 

•journal  of  Mycology,  Vol.  VII,  No.  4,  pp.  354 — 1'63. 
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seen  soon  after  the  leaves  come  out  in  the  spring.  Yellowish, 
irregular,  blotches  on  the  upper  surface  of  the  leaves,  first  indicate 
the  presence  of  the  rust.  Soon  after  the  spores  make  their  appear- 
ance in  brown  patches  on  the  under  side  of  the  leaf,  and  if  the 
fungus  makes  a strong  growth  such  portions  of  the  leaf  are 
usually  entirely  destroyed,  presenting  an  area  of  brown,  lifeless, 
seared  tissue.  In  different  )^ears,  localities,  and  conditions,  the 
appearance  of  the  rust  varies  somewhat.  If  the  fungus  attacks 
the  fruit,  the  parts  attacked  swell  slightly,  become  light  brown 
in  color,  and  of  a rough  texture. 

The  disease  will  be  pretty  well  kept  in  check  by  the  sprayings 
of  Bordeaux  mixture  recommended  for  the  shot-hole  fungus,  but 
in  case  the  rust  is  particularly  troublesome,  an  added  spraying 
earlier  in  the  season  would  be  of  value.  The  spores  are  borne  on 
the  underside  of  the  leaf  and  probably  germinate  there;  therefore 
the  under  surface  should  be  thoroughly  drenched  with  the  spray 
to  obtain  the  be.st  results  in  spraying. 

Gumming  of  the  Prune  Tree. 

The  prune,  in  common  with  all  drupaceous  fruits  in  Oregon, 
is  much  injured  by  the  exudation  of  gum  from  the  trunk  and 
limbs  of  the  tree.  The  trouble  is  called  gummosis.  The  writer 
has  nev^er  seen  gumming  elsewhere,  except  as  a normal  condition 
of  the  trees  of  this  class,  but  inquiry  shows  that  it  damages 
])lums,  peaches,  and  cherries  in  other  localities  in  the  United 
States,  as  parts  of  California,  Colorado,  Texas,  the  South  Atlantic 
States  and  Pennsylvania,  and  is  also  troublesome  in  certain  parts 
of  Phi  rope. 

Notices  of  the  disease,  however,  in  scientific  literature,  are 
short  and  very  fragmentary.  In  fact  none  of  our  experiment 
stations,  so  far  as  the  writer  can  ascertain,  have  attempted  to 
assign  causes  for  the  excessive  gummiiig*or  to  prescribe  treatment 
for  it.  On  the  other  hand,  it  has  fre(|uently  recei\'ed  attention  in 
the  horticultural  press,  where  I find  various  causes  a.ssigned  ; 
as,  a bacterium,  a fungus,  frost,  sunsciild  -injuries,  over  cultiva- 
tion, etc.  About  as  many  remedies  are  prescribed. 

As  one  of  the  greatest  hinderances  to  successful  prune  and 
cherry  growing  in  Oregon,  gummosis  has  f >r  Several  years  received 
more  or  le.ss  attention  at  the  Oregon  Kxperiment  Station.  Most 
of  the  efforts  put  forth  have  been  along  the  line  of  controlling  the 
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gumming  and  in  tfifs  some  fesnfts  wortfiy  of  note  frare  beers 
obtained.  During  the  past  year  a study  of  gummosis  from  a 
botanical  standpoint  has  been  made  with  a view  of  ascertaining 
the  cause,  and  while  conclivsions  have  not  been  reached  that 
warrant  positive  statements  regarding  all  phases  of  the  disease,, 
yet  enough  has  been  done  to  warrant  the  stating  of  a hypothesis^ 
as  to  the  cause,,  and  to  suggest  remedie.s. 

• Gummosis  ma)’  make  its  appearance  at  any  time  of  the  3 ear 
if  proper  weather  conditions  prevail.  It  is  most  prevalent  in  the- 
spring,  especially  if  the  growth  has  started  prematurely,  or  if  the 
trees  have  been  injured  by  fro.^t.  Trees  frequent!}’ gum  badlv,  al.so, 
in  midsummer  after  a hot  w’ave,  or  a shower  of  rain.  The  first 
indication  of  the  coming  of  the  gumming,  is  the  tight,  smooth, 
glistening  appearance  of  the  outer  bark.  This  is  closely  followed 
l:»y  a swelling  of  greater  or  less  magnitude,  sometimes  l^eing  not 
larger  than  a dollar,  but  oftentimes  extending  in  irregular  patche.'^ 
the  whole  hmgth  of  the  trunk  of  a medium  sized  tree.  After  a 
time  these  swellings  burst  and  gum  oozes  out,  continuing  to  do 
so  for  an  indefinite  period.  If  the  diseased  .spot  be  cleansed  it 
is  found  that  the  tissues  of  the  tree  have  degenerated,  and  a 
pocket  of  some  extent,  according  to  the  length  of  time  the  gum 
has  been  exuding,  is  di.scovered. 

The  gum  is  the  .same  mucilaginous  substance  that  exudes 
tromthe  cultivated  .stone  fruits  the  world  over,  occurring,  however, 
general!}’  as  a normal  condition,  and,  perhaps,  .serving  .some  def- 
inite purpo.se  of  life.  Its  con.si.stency  varies  considerably,  ranging 
troiii  a gelatinedike  mass  to  a tliick  liquid  slime,  depending  upon 
the  period  of  growth,  or,  perhap.s,  primarily  upon  the  amount  of 
available  water  in  the  plant  cells.  The  gum  is  insoluble  in  alco- 
hol, sliglitly  .so  in  water  and  always  swelling  up  in  this  men.s- 
truum;  it  is  colorle.ss,  tastele.ss,  and  transparent.  Chemically,  the 
gum  is  one  of  the  vegetable  mucilages,  and  is  a mixture  composed 
chiefly  of  bassorin  together  with  arable  acid  and  its  i.somer, 
metarabic  or  cerasic  acid.  These  occur  as  compounds  of  calcium. 
l)ota.ssiuni,  and  magnesium.  The  elements  found  in  the  acids 
are  carbon,  hydrogen,  and  oxygen  in  the  proj)ortion  represented 
l)y  the  general  formula,  (C,.H,„0.)n. 

The  gum  is  formed  by  a chemical  metamorphosis  of  the  (el- 
lulose  composing  the  cell  walls  into  the  mucilage,  in  consequence 


wliicli  it  olAa'ins  tlie  property  of  imbibing  or  absorbing  watef 
thus  causing  the  swelling.  The  consistency  of  the  substance 
'depends  upon  the  quantit\  of  watef  absorbed.  This  degen- 
cration  of  the  cell  wall  may  not.,  as  is  often  the  case.,  affect 
the  health  of  the  tree,  but  in  the  circumstances  under  consider- 
ation is  always  a diseased  condition.  The  degeneration  of  plant 
tissue  to  form  gum  is  to  be  distinguished  from  the  gum-— gum- 
ming from  vesicles — found  in  many  plants,  as  the  Malvas,  Elms, 
Ha.sswoods  and  Pines.  On  the  other  hand  it  is  formed  much  as  is 
the  gum-arabic,  tragacanth,  and  bassorin  of  commerce.  Tike 
other  secretions,  the}"  may  under  certain  circumstances,  be  of  use 
to  the  plants,  hut  they  have  no  value  whatever  as  a means  of 
adding  to  the  food  store  of  a plant.  It  was  formerly  thought 
that  the  powerful  endosmatic  attraction  of  water  in  plant  cells, 
so  necessary  for  plant  growth,  could  only  be  brought  about  if  the 
cells  contained  quantities  of  dissolved  substances  of  the  nature  of 
gums,  sugars,  and  proteids.  This  may  be  the  function  of  the 
gum  and  would  explain  its  presence  in  the  trees  in  normal 
Tjuantities. 

As  stated  before,  the  most  common  cause  popularly  assigned 
for  the  excessive  gumming  is  bacteria,  or  other  micro-organisms. 
Hut  in  attempting  to  prove  that  micro-organisms  cause  the  trou- 
ble, only  negative  results  have  been  obtained  ; all  things  tending 
to  show’  that  such  organisms  appear  subsequently  and  not  as  the 
cause  of  the  gumming.  PTom  the  orchardist’s  standpoint  the 
theory  that  the  disease  is  the  effect  of  the  work  of  some  lower  plant 
is  even  more  untenable  ; for,  gumming  does  not  appear  to  be  con- 
tagious ; it  is  not  in  the  least  affected  by  sprays  ; all  other  fun- 
gous di.seases  are  restricted  in  area  in  Oregon,  but  gumniosis  is 
found  in  all  our  orchards  ; affected  trees  often  fully  recovered 
without  treatment  of  .any  kind moreover,  there  apjrear  to  be 
other  causes  that  clearly,  and  definitely,  influence  the  How'  of 
gum,  and  it  is  the.se  that  w’e  assign  as  the  chief  cau.se  of  gumniosis. 

Injury  to  the  plant  cells  .seems  to  be  the  chief  if  not  the  only 
cau.se  of  the  gumming.  This  injury  seems  to  be  done  by  two 
agencies,  frost  and  heat.  Hon.  J.  R.  Cardwell,*  President  of  the 
State  Boarfl  of  Horticulture,  in  the  last  biennial  report  of  that 
Hoard,  cites  definite  years  and  definite  ca.ses,  dating  from  1883 

"I'oiirtli  P.iennial  Rc])ort  Oregon  State  hoard  of  Hortieulture. 


ill  which  guinmosis,  after  late  spring  frosts,  and  after  conditions 
which  greatly  favored  snnscald,  appeared  so  plentifully  that  one 
could  only  assign  the  coincidences  as  cause  and  effect.  Mr.  Geo. 
Coote.  the  Assistant  Horticulturist  at  the  Station,  an  old  and 
experienced  orchardi.st,  has  for  twenty  years  observed  the  same 
relations  between  these  agencies  and  guminosis.  Hon.  Chas.  L. 
Dailey,  Horticultural  Commissioner  for  the  Second  District  of 
Oregon,  in  a lengthy  correspondence,  details  results  of  investiga- 
tions and  observations  from  an  orchardist’s  standpoint,  extending 
over  two  years,  the  results  of  which  have  well  convinced  him 
that  guminosis  is  the  effect  of  frost  and  snnscald.  the  former  more 
particularly.  Reports  of  this  nature  frcm  prcminent  practical 
orchardists  might  be  multiplied  but  these  are  sufficient. 

Both  scientific  and  practical  work,  then,  lend  color  to  the 
view  that  gtimmosis  is  the  re.sult  of  a degeneration  of  the  tissues 
of  the  tree  brought  about  by  injuries,  principally  by  frost  and 
secondly,  snnscald.  Of  course,  whatever  affects  the  general 
health  of  the  tree,  as  lack  of  drainage,  or  over  cultivation,  would 
make  the  plant  tissues  much  more  easily  affected  than  if  perfect 
health  prevailed,  and  it  is  possible  that  these  may  be  at  times  a 
primary  cause  of  the  trouble. 

It  may  seem  needless  to  carry  the  discussion  of  a simple 
matter  of  injury  by  frost  and  sun  so  far  as  has  been  done  in  thus 
discussing  guminosis,  but  I have  treated  the  subject  in  detail 
hoping  to  set  at  rest  the  mooted  question  of  what  causes  gummo- 
sis.  It  now  remains  to  briefly  speak  of  the  proper  treatment  to 
give  an  orchard  suffering  from  gnmmosis. 

The  great  aim  that  an  orchardist  seeking  to  avert  guminosis. 
should  have  in  view  is.  to  have  the  wood  of  his  trees  fully  ma- 
tured and  hardened  at  the  end  of  each  season’s  growth  and  to 
keep  them  back  from  that  luxuriance  of  growth,  indicated  by 
bark-bound  trunks  and  long  willowy  branches,  which  seem  to  be 
present  in  trees  pre.senting  favorable  conditions  for  gumming. 
An  orchard  ma}'  be  treated  in  four  ways  to  secure  this  condition 
of  the  wood. 

I St. — It  may  receive  a .soil  treatment  that  favors  the  maturity 
of  the  wood.  Cultivation  should  be  stopped  as  soon  as  the  tree.s 
have  made  a growth  of  from  two  to  three  feet  and  every  means 
should  then  be  taken  to  have  this  growth  harden  and  mature. 
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This  may  be  accomplished  by  in  any  way  restricting  the  water 
and  food  supply,  as  by  planting  a catch  crop  of  any  plant 
having  large  leaf  surface,  as  crimson  clover  or  buckwheat. 

2d. — The  trees  may  be  pruned  or  rather  pinched  and  .so 
hasten  the  maturity  of  the  wood.  A removal  of  the  terminal 
buds  a month  before  the  leaves  fall  will  check  growth  and  a re- 
moval of  a few  branches  bearing  the  youngest  leaves,  which 
actively  assimilate  food,  will  do  the  same. 

3d. — The  slope  or  exposure  of  the  land  ma\'  favor  maturity 
of  wood,  a northerly  exposure  being  best. 

4th. — The  trees  may  be  protected  from  sun  and  frost  by- 
wrapping  with  heavy  paper,  cloth,  or  straw.  This  treatment 
has  been  found  effective  in  numerous  cases  with  both  prunes  and 
cherries. 

Curl-leaf  of  the  Italian  Prune. 

A curious  phenomenon  is  to  be  observed  in  relation  to  the 
Italian  prune  in  the  Pacific  Northwest.  Beginning  in  midsum^ 
mer  the  leaves  begin  to  curl  conduplicately  without  withering, 
but  shriveling  .somewhat.  As  the  .season  advances  the  leaves 
become  a yellowish  brown  and  many  of  them  drop.  Plate  IV, 
Fig.  2 shows  the  nature  of  the  trouble. 

This  curling  of  the  leaves  is  reported  from  all  parts  of  the 
Pacific  Northwest  and  practically  affects  all  of  the  Italian  prune 
trees  there  being  but  rarely  a tree  that  e.scapes.  As  far  as  I can 
learn  all  other  varieties  are  exempt.  In  .some  orchards  the  trees 
are  almost  wholly  stripped  of  their  foliage.  It  goes  without  .sa}'- 
ing,  that  the  damage  done  is  very  great,  not  only  to  the  fruit 
crop  of  the  pre.sent  year,  but  to  the  vigor  and  longevity  of  the 
trees.  In  fact,  should  this  trouble  continue,  and  every  year  be  as 
serious  as  last  season,  and  no  means  be  found  to  check  it,  the 
Italian  prune  must  ]>e  given  up  as  a standard  variety,  as  trees 
cannot  produce  good  fruit  or  live  long  when  subjected  to  such  a 
drain  of  vitality  as  this  curl-leaf  entails  upon  the  Italian  prune, 

There  are  .several  theories  as  to  the  cau.se  of  the  trouble,  but 
mo.st  of  them  are  mere  surmi.ses  to  be  rejected  at  first  glance. 
The  commonest  l)elief  is  that  some  micro-organism  cau.ses  the 
curling,  but  after  a careful  micro.sco[)ic  study,  this  theor}'  .seems 
to  me  untenable.  Moreover  the  trouble  does  not  act  in  the 
orchards  as  if  it  were  caused  by  a micro-organism  ; for  instance. 


iL  is  found  in  all  orchards  no  matter  how  isolated  or  how  far  re- 
moved from  a source  of  contagion.  Some  say  that  only  trees 
upon  peach  roots  are  attacked,  but  I am  fulh’  convinced  that 
those  upon  plum  roots  are  as  badly  attacked.  The  appearance 
of  the  foliage  suggested  to  many,  drouth.  But  trees  are  as  badly 
affected  in  Kastern  Oregon  where  orchards  are  irrigated  as  upon 
dry  soil.  While  the  trouble  is  greatly  augmented  by  lack  of 
drainage,  poor  cultivation,  povert}-  of  soil,  and  lack  of  pruning, 
yet  it  is  prevalent  to  some  extent  when  there  is  a surfeit  of  the 
opposite  of  any  or  all  of  these  conditions,  hence  any  one  of  them 
cannot  be  considered  as  a cause. 

In  a lecture  given  to  the  students  attending  the  Short  Course 
in  Horticulture  held  at  the  College  last  winter  Mr.  M.  O.  Lowns- 
dale^'  first  made  public  a theory  which  seems  to  many  the  most 
fitting  of  any  yet  enunciated.  Briefly,  it  is,  that  the  trouble 
conies  from  a physiological  or  an  anatomical  defect  or  weakness 
in  the  leaf  of  the  Italian  prv.ne  under  certain  conditions,  in  which 
the  contractile  powers  of  the  breathing  pores  of  the  leaf,  or  the 
guard  cells  suriounding  the  pores,  are  affected  in  a wa}’  that 
greatly  hinders  proper  transpiration  and  respiration.  Mr.  Lowns- 
dale  suggests  that  Bordeaux  mixture,  by  closing  up  the  pores, 
ma}’  prevent  much  of  the  curling  and  orchards  so  treated  coming 
under  his  observation  seemed  benefitted. 

On  my  own  part,  the  first  surmise,  after  having  given  up  the 
idea  of  ain'  extended  cause,  or  of  the  foliage  being  preyed  upon 
by  a micro-organism,  was  that  the  trouble  might  come  from  a 
weakness  in  the  epidermal  system  of  the  leaves  though  I did  not 
associate  it  to  any  extent  with  transpiration  and  respiration. 
This  was  suggested  to  me  because  the  cells  in  the  epidermal  sys- 
tem seemed  to  be  the  only  parts  affected  ; they,  always  assuming, 
in  the  latter  stages  of  the  curling  and  yellowdng,  a shriveled, 
corky,  appearance.  Upon  a comparative  examination  it  was 
found  that  these  cells  in  the  Italian  leaves  were  much  larger, 
.seemingly  having  a more  delicate  cell  wall  .structure,  and  differing 
in  general  from  similar  cells  in  other  varieties  much  more  than 
cells  in  other  varieties  differ  among  them.selves. 

The  first  appearance  of  the  trouble  last  .season  was  immedi- 
ately after  a very  hot  wave  in  July.  The  .second  bad  attack 

"See  Short  Course  Lectures,  Oregon  .\gricultural  College,  1S97. 
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came  after  a hot  wave  in  September.  These  liot  waves  extended 
pretty  well  over  the  whole  Northwest.  The  fact  that  heat  is  the 
Only  nnvariable  factor  that  could  possibly  have  to  do  with  the 
trouble,  lends  much  color  to  the  view  that  heat,  in  connection 
with  the  weakness  in  the  structure  of  the  leaf  of  the  Italian, 
as  stated  above,  ma^'  be  the  cause.  I offer  this  theory  only  as  a 
hypothesis,  hoping  that  another  season  may  bring  forth  definite 
conclusions  as  to  what  the  trouble  really  is,  and,  if  any,  the 
remedies  for  it. 

Formulas  for  Fungicides. 

I shall  recommend  but  three  formulas  for  fungicides,  be- 
lieving these  three  sufficient  for  all  practical  purposes.  Bordeaux 
mixture  is  the  favorite  fungicide  ; the  following  are  directions 


for  making  it  ; 

HORDEAUX  MIXTURE. 

Copper  sulphate 6 pounds. 

Lime  (unslakeu) 5 “ 

Water .^. 45  gallons. 

Pulverize  the  copper  sulphate  ; place  it  in  a coarse  sack  and 
hang  it  in  a quarter  of  the  water  to  dissolve.  . vSlowly  slake  the 
lime  adding  water  only  as  fast  as  it  is  taken  up  ; dilute  until  the 
Pme- water  is  of  the  consistency  of  milk  or  cream,  and  then 


strain  through  a sieve  or  a piece  of  burlap  into  the  barrel  con- 
taining the  copper  sulphate  .solution.  When  read}’  for  use  dilute 
to  4.5  gallons.  The  principil  object  in  adding  the  lime  is  to 
neutralize  the  acid  copper  sulphate  If  sufficient  lime  is  not 
added  the  foliage  will  be  injured.  Therefore,  ahvavs  test  as  fol- 
tou's : Dissolve  ten  cents  worth  of  ferro-cyanide  of  pota.ssium  in 

a small  bottle  (>f  water.  Add  a few  drops  of  this  .solution  to  the 
Bordeaux  mixture  and  if  a brownish  discoloration  appears  in 
the  water  where  the  drops  fell,  add  lime  until  such  discoloration 
does  not  a])pear.  A little  surjilus  of  lime  is  always  desirable. 

The  strength  of  Bordeaux  mixture  can  be  much  reduced  and 
yet  be  efficient  in  .some  ca.ses.  P'or  the  third  and  fourth  applica- 
tions 60  gallons  of  water  may  be  used  instead  of  45.  No  fears 
of  burning  the  foliage  need  be  entertained  if  the  lime  is  fresh,  of 
]iroper  amount,  and  c.irefully  slaked.  When  needed.  Pan's 
green  can  be  used  as  an  insecticide  with  the  Bordeaux,  thus  .sa\  - 
ing  an  extra  sjiraying.  .Some  Oregain  growers  recommend  a 
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greater  quantity  of  lime,  thus  adding  to  the  sticking  qualities  of 
the  mixture.  Four  pounds  of  molasses  added  to  the  mixture 
will  be  perhaps  more  effective  in  making  the  mixture  stick  than 
the  added  quantity  of  lime. 

vVhen  a large  orchard  is  to  be  sprayed^  a stock  .solution 
should  be  made  as  follows : Dissolve  40  pounds  of  copper  sul- 

phate in  40  gallons  of  water.  Slake  50  pounds  of  fresh  lime 
in  a box.  When  to  be  u.sed  add  the  lime  to  so  many  gallons  of 
copper  sulphate  .solution.  A sufficient  quantity  is  added  when 
no  change  in  color  i.s  produced  by  the  test  given  above.  Dilute 
with  10  times  as  much  water. 

COPPER  suephatp:  for  wintf:r  spray. 

Copper  sulphate i pound. 

Water 25  gallons. 

The  above  is  a cheap,  .simple,  effective,  winter  and  earh" 

spring  spra3^  Its  effect  on  the  fungi  is  the  .same  as  the  Bordeaux 
though  the  mixture  is  not  .so  lasting.  It  i.s  obvious  that  it  should 
never  be  applied  to  any  plant  then  when  the  leaves  are  out. 

copper  suephate  .soeution  for  summer  spray. 

Copper  .sulphate i pound. 

Water 250  gall  on. s. 

This  is  to  be  used  when  fruits  are  nearing  their  ripening 
period,  when  Bordeaux  mixture  would  discolor  them.  This 
spray  takes  the  place  of  the  copper  carbonate  solution  and  i.s,  we 
believe,  preferable  to  it.  It  is  too  strong  for  any  but  the  hardiest 
plants.  For  peaches  there  should  be  500  gallons  of  water  to  1 
])ound  of  copper  sulphate. 


THE  FRUIT  SOILS  OF  OREGON. 

G.  W.  vShaw,  a.  M,,  Chemi.st. 


ITHIN  THE  limits  of  this  article  it  is  out  of 
the  question  to  publish  a detailed  description 
of  the  soils  of  Oregon.  Nor  indeed  has  a very 
exhaustive  study  been  made,  hence  in  some  cases 
it  would  preclude  the  po.ssibility  of  very  accurate  generalizations. 
Stdl  the  question  of  soils  is  such  a vital  one  to  the  horticulturist 
that  he  should  be  made  acquainted  with  aii}^  facts,  favorable  or 
unfavorable,  that  are  likely  to  affect  the  horticultural  interests 
of  the  state. 

Owing  to  the  topography  and  climatic  conditions  of  the 
state,  sharp  contrasts  in  agricidlural  possibilities  are  forced  upon 
us.  The  Cascade  range,  150  miles  from  the  coast,  divides  the 
state  into  two  parts,  differing  from  each  other  .so  much  in  climate 
as  to  render  the  terms  arid  and  humid  .strictly  applicable  respec- 
tively to  the  eastern  and  western  parts  of  the  state.  The  western 
area  of  this  grand  natural  division  is  subdivided  by  the  Coast 
range,  between  which  and  the  Ca.scade  lies  the  Willamette  valley. 
While  under  the  term  humid  area,  we  must  include  the  entire 
western  part  of  the  state,  >^et  the  geological  formations  of  the 
southern  part  of  this  area  are  so  different  from  those  of  the 
Willamette  valley  as  to  give  ri.se  to  an  entireh'  different  character 
of  .soils,  and  render  it  necessary  to  give  them  a place  by  theni- 
.selves.  Hence  the  retention  of  the  term  “ vSoutherii  Oregon,” 
as  popularly  ii.sed.  to  denote  that  portion  of  the  western  or  humid 


area  south  of  lyaiie  county,  is  very  apt  for  our  present  purpose. 
The  area  east  of  the  Cascade  range  is  so  radically  different  from 
the  humid  area  of  the  western  part  of  the  state  as  to  bring  about 
distinctly  different  soil  conditions,  but  not  different  from  those  of 
other  parts  of  the  world  having  a scanty  rainfall.  It  is  in  this 
sense  of  limited  rainfall  that  the  term  arid  is  used.  It  does  not 
in  the  least  imply  that  the  lands  are  not  of  equal  value  with 
tho.se  of  the  humid  area.  Indeed,  it  is  true  that  this  .same  ‘'arid” 
soil,  is  from  natural  causes,  likely  to  be  the  very  riche.st  in  plant 
food. 

With  the.se  few  remarks  as  to  the  natural  divisions  of  the 
state,  I proceed  to  discuss  .some  of  the  more  prominent  features 
of  the  .soils  as  they  appear  from  an  examination  of  a considerable 
number  of  samples. 

In  the  following  pages  only  those  elements  which  are  of  chief 
importance  in  having  often  to  l)e  replaced  in  the  shape  of  com- 
mercial fertilizers,  will  be  considered,  viz.,  lime,  potash,  pho.s- 
phoric  acid  and  nitrogen.  Just  what  constitutes  a sufficiency  of 
the.se  materials  for  successfully  growing  a crop  will  differ  some- 
what with  the  nature  of  the  crop,  and  very  largely  ivith  the  physical 
co7iditio7i  of  the  soil.  Prof.  Hilgard,  than  whom  no  one  is  more 
competent  to  judge,  gives  the  following  as  to  the  minimum 
percentages  for  a thrifty  growth  of  green  crops  : 

Lime. — o.  lo  per  cent  in  the  highest  sandy  soil  ; o 25  per  cent  in  clay 
loams  ; 0.30  per  cent  in  heavy  clay  soils,  and  it  may  rise  with  advantage  to 
one  or  two  per  cent. 

“ Phosphoric  acid.— In  .sandy  loams,  0.20  per  cent  when  accompanied 
by  a good  supply  of  lime.  The  maximum  found  in  the  best  Mi.ssissip])i 
table  lands  was  0.25  per  cent  ; in  the  best  bottom  land  of  the  same  region, 
0.30.  His  inve.stigations  in  connection  with  the  Northern  Pacific  survey 
also  showed  that  this  ingredient  was  more  abundant  in  the  soils  of  Oregon 
and  Washington  than  in  the  soils  of  California."*  In  the  basaltic  soils  it 
may  even  run  as  high  as  .30  or  more. 

“ Potash. — The  potash  percentage  of  heavy  clay  upland  soil  and  clay 
loams  ranges  from  about  0.8  to  0.5  percent  ; lighterloams  from  0.45  to  0.30; 
sandy  loams  below  0.30  and  sandy  loams  of  great  depth  may  fall  below  o.  10 
con.sistent  with  good  productivene.ss  and  durability.  Virgin  soils  with  ,i 
less  percentage  than  .09  he  finds  deficient.” 

Tile  .same  author  says  in  anotlier  article  that  “no  virgin 
soil  having  .50  jier  cent,  or  over  of  potash  will  wear  out  first  on 
that  side  of  the  store  of  jilant  food  ; and  much  less  will  suffice 
in  the  pre.sence  of  much  lime  and  humns.” 

Humus. — This  is  of  great  interest  to  us  since  it  is  the  storehouse  of 

■•^Cal.  Kxpt.  Station  Report  1888. 


7'^ 


the  nilrogen  supply  and  its  determination  serves  as  a measure  of  the  nitro- 
<;en.  In  oak  uplands  of  the  cotton  states  the  range  is  usually  between  .70 
and  .80  per  cent;  in  the  poorer  sandy  soils  from  .40  to  .50  per  cent;  in 
black  calcareous  1.2  to  2.80  per  cent.  In  We.stern  Oregon  it  is  not  uncom- 
mon to  find  3 and  even  6 per  cent.” 

It  is  not  onr  purpo.se  to  discuss  at  this  time  individual  soils 
except  so  far  as  the}’  serve  the  pur[)ose  of  illustration,  but  rather 
to  discuss  general  soil  propositions  and  to  point  out  some  of  the 
differences  existing  in  the  typical  soil  areas.  As  a basis  for  dis- 
cu.ssion,  below  will  be  found  a table  showing  the  average  compo- 
sition of  the  Willamette  valley  soils,  made  up  from  42  analyses, 
and  in  parallel  columns  will  be  found  the  average  composition  of 
California  soils,  and  of  the  humid  region  farther  east.  When 
studied  in  the  light  of  the  preceding  principles  of  interpretation 
much  information  ma\’  be  gleaned. 

TABLE  1. 
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ANALYSIS  OF  FINE  EARTH. 
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'2.23 

OJ  U. 

% 
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<v 

<< 

Insoluble  Matter 

65.18 

84.03 

67.88 

Soluble  Silica  

5.02 

4.21 

8.96 

Potash  (K.,0) 

■23 

.22 

94 

Soda  (Na.,0) 

•18 

.09 

.28 

Lime  (CaO) 

.83 

. I I 

1.08 

Magnesia  (MgOl 

.76  ; 

-23 

1.49 

^laiigaiiese  (Mn.^Op 

.08  ' 

•13 

! .06 

Iron  (Fe.^O;.)  1 

Alumina  (A^O-d  | ' 

16.45 

7-43 

i 15.02 

.Sulphuric  Acid  (SO,') 

.03 

• 05 

i .05 

Phosphoric  Acid  (P.2O-,) 

.21 

. 1 1 

.08 

Water  and  Organic  Matter 

10.77 

364 

4.40 

Total 

• 99-77 

100.19 

100.05 

Humus 

1.63 

i-5ot  i 

•75 

Turning  attention  at  first 

to  the  lime 

content,  we  find  it 

l^e  .83  per  cent,  a somewhat  higher  figure  than  that  given  as 
])robable  from  data  at  hand  four  years  ago.  Basing  our  judg- 
ment on  the  jirinciples  previously  laid  down,  the  vailley  soils  as 
a rule  could  not  l:)e  considered  deficient  in  this  ingredient,  the 
figures  in  many  text-books  notwithstanding.  It  is  popularly 

*“  Relation  of  Soil  to  Climate,”  Hilganl.  tFrom  limited  data. 
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supposed  that  the  valley  soils  are  deficient  in  this  ingredient, 
hence  I feel  that  on  account  of  this  widespread  idea,  and  its  great 
importance  to  the  horticultural  interests,  the  matter  demands  a 
careful  consideration.  I am  at  a loss  to  understand  the  general 
acceptance  of  this  idea,  unless  it  be,  first,  tliat  no  considerable 
deposits  of  lime  occur  within  this  area,  secoyid,  that  the  older 
text-books  have  placed  the  limits  for  a calcareous  soil  altogether 
too  high  (from  4 to  20  per  cent),  as  shown  in  more  recent  experi- 
ments, third,  that  poor  results  are  often  obtained  with  clover 
which  is  known  to  be  a lime-using  plant.  However  it  may  have 
sprung  up  it  is  a fallacy,  at  least  so  far  as  the  bottom  lands  are 
concerned.  Waiving  the  first  possible  cause  of  this  notion  as 
indicating  nothing  on  the  negative  side  of  the  lime  question,  as 
there  are  other  compounds  which  may  give  rise  to  lime  in  soils, 
we  come  to  the  text-book  statement  concerning  a calcareous  soil. 
It  is  admitted  that  the  soils  are  not  markedly  calcareous,  yet 
“very  much  smaller  percentages  suffice  to  do  all  that  lime  can 
do  : in  very  sandy  soils  less  than  two-tenths  of  one  per  cent 
impart  the  calcareous  character  to  vegetation  ; in  very  heavy 
clay  soil,  from  one-half  to  three-fourths  of  one  per  cent  is  neces- 
sary for  the  same  purpose.  But  any  further  addition  of  lime  to 
such  soils  changes  the  character  of  the  vegetation  no  further, 
unless  pushed  to  the  extent  of  modifying  materialh^  its  physical 
condition.”*  It  is  admitted  as  true  that  poor  results  with  clover 
are  often  obtained,  but  that  this  is  due  rather  to  the  p)-e.sent 
physical  condition  of  the  soil  than  to  any  inherent  deficiency  has 
been  amply  proven  by  results  obtained  at  the  vStation,  and  rdso 
by  those  fa7'-mers  who  have  solved  the  proble^n  of  a proper  physical 
condition  for  the  nop.  At  the  present  time  lack  of  drainage  lies 
at  the  root  of  the  difficulty  with  this  and  7na?iy  other  crops  i)i 
the  Willamette  valley.  The  presence  of  lime  is  well  shown  in 
the  trouble  so  often  experienced  with  the  drain  tile  made  in  the 
vallejv  The  tile  are  often  found  to  blister  and  crack,  which 
under  the  condition  may  be  easily  explained  from  slaking  of  the 
quicklime  formed  in  the  burning  of  the  calcareous  clay.  The 
soils  of  the  Willamette  valley  .seem  to  be  moderately  supplied 
with  lime,  but  carry  a much  le.ss  amount  than  either  the  .soils  of 
Southern  or  Kastern  Oregon,  the  former  on  account  of  geological 

“ vSoil  .Studies  and  Soil  Ma])s,”  (Hilj^ard)  in  Overland  Monthly. 


reasons,  and  the  latter  on  account  of  climatic  conditions.  Thai 
these  soils  should  be  fairly  well  supplied  with  lime  would  be 
expected  from  a priori  reasons  on  account  of  the  basaltic  origin 
a large  part  of  them.  The  lime  in  the  valley  soils  is  not  alto- 
gether ill  the  form  of  a carbonate,  indeed  it  is  rare  that  sufficient 
carbonate  is  present  to  cause  evident  efferve.scence  with  acid,  but 
even  a casual  examination  shows  a very  common  occurence  of 
easily  decomposable  zeolites,  from  which,  by  weathering,  the  lime 
may  be  constantly  supplied.  The  decomposition  of  such  rocks 
as  those  mentioned  above  would  naturally  produce  soils  rich  in 
lime  and  poor  hi  potash.  Referring  now  to  the  minimum  per 
cent  of  potash  for  a strong  clay  loam  we  find  it  ought  to  carry 
at  least  .30  per  cent,  to  be  consistent  with  good  productiveness 
and  durability,  but  in  referring  to  the  average  content  of  the 
valley  soils  we  find  but  ,23  per  cent,  an  amount  much  smaller 
than  could  be  desired.  But  this  is  as  con.sonant  with  our  premise 
that  such  soils  are  likely  to  be  low  in  potash  as  is  the  high  lime 
content.  It  is  altogether  probable,  however,  that  the  potash  of 
these  soils  is  of  a high  general  availability  on  account  of  the 
widespread  disintegration  of  basaltic  rock  and  zeolites.  It  is  a 
well  known  action  of  lime  to  render  available  potash  compounds 
otherwise  inert.  Just  here,  methinks,  is,  in  a measure  at  lea.st, 
the  explanation  of  the  w(-nderful  fertility  of  the  Northwe.st  soils, 
but  long  continued  draughts  on  the  side  o potash,  as  will  be 
made  by  prune  culture,  is  likely  to  rapidly  deplete  the  soils  of 
this  ingredient.  Knowing  this  about  the  potash  content  of  our 
soils  is  it  not  reasonable  to  a.ssume  that  this  fact  has  something  to 
do  with  the  lack  of  thrift  of  old  apple  orchards  as  well  as  a lack 
of  flavor  in  the  fruit?  For  it  is  a fact  well  known  to  .science  that 
when  potash  is  deficient  in  soils  plants  suffer  greatly  in  their 
wood}^  portions,  which  is  likely  to  render  them  susceptible  to 
attacks  of  fungous  di.seases,  and  in  the  fle.shy  part  of  the  fruit, 
hindering  the  formation  of  starch  and  its  conversion  into  sugar. 
Taken  altogether,  then,  this  question  of  the  relation  of  i)otash 
supply  to  the  health  and  thrift  of  our  prune  orchards,  which 
remove  large  amounts  of  this  ingredient,  is  a most  important 
and  interesting  one,  and  will  demand  careful  study  011  the  part 
of  the  Station.  In  the  li^ht  of  the  piesent  indications  it  is  altogether 
likely  that  when  the  valley  soils  " oive  out"  it  will  be  first  on  the 
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s/de  of  potash,  ami  that  in  not  a few  instances  could  it  be  used  to 
advantage  now. 

Analys's  shows  the  phosphoric  acid  content  to  l>e  about  .21 
[)er  cent,  which  is  all  that  could  be  desired,  yes,  even  abundant. 
It  is  not  at  all  likely  that  this  will  be  demanded  tor  many  years 
to  come,  and  this  will  be  particularly  true  of  the  hill  lands. 
Ttiis  heavy  per  eent  of  phospJwrie  aeid  in  our  soils,,  together  zvith  the 
probably  high  general  availability  of  zvhal  potash  does  exist,  zvill 
go  a long  zi'ays  tozvard  explaining  the  long  eontinued  productiveness 
of  the  Northiaest  soils,  ivhen  sozeed  to  grain  But  zvhen  the  co)i- 
ditions  ai'e  so  changed  as  to  bring  the  draught  very  heavily  on  the 
side  of  potash,  as  zvill  be  done  i)i  prune  eulturc,  if  zx'c  may  judge 
from  the  ehemieal  nature  of  the  soils,  it  is  not  at  all  probable  that 
anything  tike  these  tasting  qualtities  zvill  be  shozvn. 

The  humus  content  of  the  soils— a fair  measure  of  nitrogen — 
is  excellent,  1.63  j>er  cent,  and  largely  exceeds  that  of  California, 
.75  per  cent,  in  whose  .soils  the  pota.sh  content  is  high.  With 
proper  care  in  the  treatment  of  our  soils  it  will  be  a long  time 
before  high-priced  nitrogenous  manures  will  have  to  be  re.sorted 
to.  It  is  not  at  all  uncommon  to  find  soils  showing  2.5  per  cent, 
and  in  rare  ca.ses  even  more. 

I am  now  to  speak  briefly  of  the  classes  of  .soils,  but  limit 
it  to  tho.se  most  prominent,  for  to  undertake  a consideration  of 
the  varieties  due  to  local  causts  would  demand  much  more  data 
than  is  at  our  command. 

In  general  in  the  bottom  lands  of  the  Willamette  valley  the 
soils  have  a tendency  toward  clay  loams,  with  clay  subsoils 
forming  a hard-pan  at  varying  depths.  There  are  apparently  two 
classes  of  the.se  .soils,  one  a dark  loam,  and  the  other  more  ])rop- 
erly  de.scribed  as  a gray  loam,  running  into  the  so-called  “ white 
lands.’’  The.se  are  really  of  about  the  same  chemical  nature, 
and  probably  represent  only  different  stages  of  drainage  capacity . 
which  has  brought  about  subsequent  difference  in  their  composi- 
tion. Even  the  .so  much  despised  ‘‘  white  land,”  when  properly 
drained,  rapidly  takes  on  the  appearance  of  the  other  .soils  both 
as  to  coloi  and  texture,  the  better  drainage  of  the  darkei  .soils, 
excepting  the  adobe,  allowing  more  ])erfect  humification,  and 
preventing  the  loss  of  much  valuable  plant  food.  These  loams 
are  rich  hi  phosphoric  aeid , and  humus,  zvett  supplied  zvith  time,  but 


7veak  in  potash.  Below  will  be  found  their  average  composition. 


Analysis  of  Fine  Earth.  (Bottom  Lands.) 

Insoluble  matter 

vSoluble  Silica 

Potash  (K.,0) ' 

Soda  iNa,0  ) 

Lime  (CaO) 

Magnesia  ( MgO  1 

Manganese  ( Mn.^OP 

Iron  (Fe.^O.()  f 

Alumina  (Al,,0;f)  i 

Sulfuric  acid  (SO;) 

Phosphoric  acid  ( PjO^) 

Water  and  Organic  matter 

Total 

Humus 


,64.72 

4.39 

.24 
. .18 

.83 

. .81 
, .08 


17-15 
•03 
• -19 

10.57 

,99.19 
, 1.69 


On  account  of  the  greater  depth  and  lime  supply  of  these 
soils  the}^  are  perhaps  the  better  prune  soils,  but  the  red  hill  soils 
tp  snfficie?it  depth  may  equal  them  in  potash  and  humus  content, 
and  surpass  them  in  phosphoric  acid,  but  it  is  not  probable  that 
the  potash  of  the  hills  lands  is  as  available.  These  red  hill  lands 
are  nearly  always  better  drained,  and  unless  careful  attention  is 
paid  to  drainage  of  the  bottomlands,  they  may  well  be  cho.sen  in 
])reference  to  the  latter.  No  better  soil  could  be  desired  physically 
than  that  upon  which  the  Belfontaine  Prune  Co.’s  orchard  is 
located,  an  analysis  of  which  is  here  given.  Physical!)^  it  does 
not  differ  materially  from  the  average  of  these  lands. 

Analysis  of  Fine  Earth.  (No.  411.) 


Insohdjle  matter  

Soluble  Silica 

Pota.sh  (K„0) 

Soda  (Na.,0) ' 

Lime  (CaO) 

Magnesia  (MgO) 

Manganese  (Mn./),) 

Iron  (Fe./).;)  } 

Alumina  ( Ai./).p  ( 

.Sulfuric  acid  (SO;) 

Phosphoric  acid  ( P.,0,-,) 

Water  and  Organic  matter. 

Tota  1 

Humus  


.65.74 

. 4-94 
. .21 

. .40 

. .46 

. .05 

. .or 

,12.50 

. A)2 

■ -34 

. 14.82 

99-55 

5 96 


There  are  many  prune  orchards  now  on  botlotn  land  that 
will  be  short-lived  unless  attention  is  soon  given  to  draining  them. 
Wh'etchedly  bad  drainage  is  the  most  common  fault  of  jiriine 


orchards  in  the  valley,  either  from  ig'iioraiice  coiicenifng^  the 
necessity  of  this  all  important  matter,  or  from  a “ penny  wise  and 
pound  foolish  policy  of  large  acreage  instead  of  a well  prepared 
soil.  This  matter'  of  drainage  demands  the  attention  of  all  horti- 
culturists. 

The  following  shows  the  average  composition  of  the  red 
lands : 

Analysis  of  Fine  Earth.  (Red  Lands.) 


Insoluble  matter 

Soluble  Silica 

Potash  (K.^O) 

Soda  (Na.^O) 

Magnesia  (MgO) 

Manganese  (Mii;^(h; 

Iron  ( P'e.^Oa)  [ 

Alumina  (^A1.^0;d  f 

Sulfuric  acid  (SOp 

Phosphoric  acid  (P._>0,:,) 

Water  and  Organic  matter 

Total... 

Humus  


•63-43 

. 7.76 
. .27 

. -59 
. .62 

. .01 

.15-46 

. .01 

. .29 

.11.89 

•99-33 

■ 1-34 


To  summarize  the  matter  of  valley  fruit  soils,  the  bottom 
lands  offer,  as  a rule,  the  following  advantages  over  the  hill  lands  : 

1st,  Greater  accessibilit3^ 

2d,  Greater  depth. 

3d,  Greater  lime  content. 

4th,  Probably  a greater  availability  of  potash. 

As  an  offset  the  following  advantages  are  offered  by  the  hill 
.soils : 

1st,  Better  drainage,  and  therefore  a more  friable  soil. 

2d,  Better  .supph^  of  phosphoric  acid. 

In  other  respects  there  appears  to  be  little  to  choose  l>etweeii 
them  chemically. 


Southern  Oregon  Soils. 

There  are  two  prominent  valleys  included  in  this  area  within 
which  prunes  are  grown  to  a greater  or  less  extent,  the  Rogue 
and  the  Umpqua  river  valle}"s.  On  account  of  the  limited 
amount  of  work  done  upon  the  soils  of  this  area  it  is  not  ]xxssible 
to  ])resent  data  with  so  much  certainty  as  in  the  case  of  Willam- 
ette valley  soils. 

The  characteristic  .soil  of  the  southern  area  .seems  to  be  a 
reddish  clay,  which  terminates  in  the  high  })lateaus.  'I'lie 


•84 


characteristic  dark  loams,  resulting  from  the  decomposition  of 
carbonaceous  slates,  occur  in  abundance  throughout  the  valleys. 
Granite  soils  are  also  a common  feature  of  the  Rogue  river  valley. 

From  analyses  that  have  been  made  it  appears  that  the  soils 
of  Southern  Oregon  in  general  carry  considerably  mo>e  lime  than 
do  the  soils  of  the  Willamette  valley — xt  least  twice  as  much — the 
average  so  far  .stands  2.22  per  cent  for  the  former  against  .83  per 
cent  for  the  latter.  Such  a condition  we  would  expect  to  find 
from  geological  reasons,  this  section  having  been  the  area  of 
fringing  and  barrier  reef  lime  deposits  in  the  early  geological 
history  of  Oregon.  The  lime  is  most  frequently  present  as  a 
carbonate.  The  approximate  average  composition  of  the  soils  is 
as  follows  : 


Analysis  of  Fine  Earth.  Southern  Orejfon.) 


Insoluble  matter 

Soluble  vSilica 

Potash  (K.^O) 

vSoda  (Na,0)  

Lime  (CaO) 

Magnesia  (MgO) 

Manganese  (Mn.^O^) , 

Iron  (Fe.^O;P  } 

•\lumina  (Al.j04b  

Sulfuric  acid  (SO.d 

Phosphoric  acid  (P2O5) 

Water  and  Organic  matter.. 


,62.45 
. 8.74 
..  34 

. .21 

• 3-22 
. .80 

• .25 
.15.35 

. .01 

• • *3 

• 9 52 


Total 


TOO  02 


Humus. 


2. 25 


It  is  safe  to  say  that  the  soils  are  stronger  than  the  Willam- 
ette valley  soils,  not  only  in  lime,  but  also  in  potash,  bill  iveaker 
in  phospho}ic  acid.  It  is  ?iot  likely  that  these  soils  ivill  frst  wear 
out  on  the  side  of  potash,  but  rather  on  the  side  of  phosphoric  arid. 
In  this  respect  they  approach  the  California  soils  as  will  be  seen 
upon  examination  of  the  table  given  on  page  78,  although  richer 
in  phosphoric  acid.  The  humus  content  of  the  soils  of  Southern 
Oregon  thus  far  examined  has  been  considerably  higher  than  in 
the  Willamette  valley.  We  are  not  prepared  to  offer  an  explana- 
tion of  this  fact  at  present,  altliough  it  may  be  due  to  the  long- 
continued  wheat  crops  grown  on  the  latter  soils,  and  the  oj)en 
culture  thus  necessitated. 

Taken  all  in  all  the  most  lastino^  soils  for  the  prune  in  Western 
Oregon  will  doubtless  be  found  in  the  dark  loams  of  the  Umpqua 
valley.  The.se  are  fairly  represented  by  the  folhxwing  anah'.ses  : 


^5' 


Umpqua  Valley  Soffs. 


ANALYSIS. 

No.  6 1 2- 

No.  613.  (vSub 

Coarse  Material-. 

93-00 

90.00 

Fine  Earth 

10.00 

ANALYSIS  OF  FINE  f:aRTH. 

I insoluble  matter 

...  64.84 

66. 03 

Soluble  Silica 

- 

8.33 

Potash  i,K.,0)  * 

-3.3 

.21 

vSoda  ^Na.,0) . 

.26 

•13 

Lime  (CaO,' 

...  2.32 

5-15 

Magnesia  (MgO) ; 

.83 

•72 

Manganese  iMn^O^l 

T race 

Iron  (Fe.jO.j)  / 

IS. 77 

1 2.78 

Alumina  (Al.,Op  \ 

Sulfuric  acid  (SO.,) 

Phosphoric  acid  (P.jO-/) 

.04 

•14 

Water  and  Organic  matter 

- 9-52  . 

7'- 05 

Total 

100.54 

Humus 

.11 

The  red  soils  of  the  foot-hills  of  the  southern  area  are  likely, 
from  their  origin,  to  be  quite  variable  in  their  composition,  which 
will,  perhaps,  account  for  the  ill  esteem  they  have  acquired. 
Before  orchards  are  placed  on  these  soils  there  should  be  a very 
thorough  investigation  of  their  lasting  qualities.  The  gj'anite 
^oils  arc  p7'overbially  short-lived.  They  usually  carr}''  a high  per 
cent  ot  potash,  but  are  sure  to  be  very  variable.  While  orchards 
are  likely  to  do  well  on  the.se  soils  for  a time,  they  will  not  be 
tound  durable  for  prune  culture. 

I have  been  asked  several  times  as  t:y  the  “adobe  ” soils  of 
Hauthern  Oregon  and  have  replied,  and  do  reply  now,  as  follows, 
and  it  is  as  true  of  the  Willamette  valley  as  of  Southern  Oregon  : 

There  are  two  classes  of  soil  that  commonly  pass  under  the 
term  “adobe”  in  each  of  these  .section .s— one  a .soil  sour  on  account 
of  an  e.K^essive  amount  of  orginic  initter,  and  consequently  after 
neutralizing  the  acidity  by  applications  of  lime  this  soil  is  as 
easily  handled  as  most  others.  The  .soil  is  well  supplied  with 
]»lant  food  and  i.s  likely  to  l^e  durable.  d'he  other  ])a.ssing 
under  thi.s  name  is  an  inten.sely  tenacious  l)lack  soil,  ricli  in 
organic  matter  and  usually  in  other  plant  food,  being  weakest  in 
potash.  On  the  following  page  an  analysis  is  presented. 


Adobe  S'Oii  IM-o.  454. 


Coarse  Material  > 6 ni.  in 32-79 

Fine  Earth 67.21 

Capacity  for  water 46.00 


.\NALYSrs  OF  FINE  EARTH. 


Insoluble  matter. 

^soluble  vSilica 

Potash  ) 

Soda  (Na.^O)  

-Lime  (CaO) 

Magnesia  (MgO) 

Manganese  (Mn.,l)J 

Iron  (FeP;3  f 
Alumina  (A1„0;;)  \ 

Sulfuric  acid  (vSO.^) 

Phosphoric 'acid  1 

Water  and  Organic  matter. 

Hygroscopic  Moi.sture 

Total 


...  52,68 
....  6.85 

.19 

...  .09 

65 

...  .46 

.25 

...  18.56 
.04 

...  .13 

....  13.60 
....  6.62 

,...100.00 


Humus 


5.59 


It  is  impossible  to  treat  this  satisfaetorih  exeept  by  tile  drainage . 
When  so  drained  it  forms  a most  excellent  .soil  for  fruit  and  other 


crops.  In  its  pre.sent  condition  it  is  not  at  all  suited  to  fruit, 
although  pears,  and  possibh^  some  varieties  of  apples,  might  be 
placed  upon  it,  after  it  has  once  been  well  cultivated,  if  kept  in 
excellent  tilth  for  an  inch  or  so.  The  first  cultivation,  however, 
is  difficult  to  secure  for  it  must  l)e  made  at  exactly  the  right  time. 
Mulching  would  be  beneficial  to  prevent  rapid  surface  evaporation 
which  causes  compacting  and  cracking.  Straw  could  be  utilized  to 
good  purpose  in  mulching  this  land.  yVe  permanent  ixmedy  ean 
be  expeeted  exeept  by  nnder-draining . 


Soils  of  Eastern  Oregon. 

Tlie  appearance  of  the  soils  in  Eastern  Oregon  is  altogether 
different  from  those  of  the  western  part  of  the  state.  By  far  the 
larger  part  is  of  a gray,  ashy  appearance,  darkening  much  on 
being'  wet.  One  coming  from  the  darker  soils  of  the  Eastern 
States  would  be  unfavorably  impressed,  but  exjierience  teaches 
that  the.se  soils  are  aliundantly  supplied  with  plant  food,  and 
analysis  sliows  that  they  are  jirobably  the  most  fertile  soils  of  the 
state.  The  wonderful  fertility  of  these  .soils  is  shown  in  their 
enormous  yield  of  crops  from  year  to  year.  The  soil  is  exceed- 
ingh'  deep  in  most  localities,  and  of  such  a texture  as  to  be  easily 
worked. 

d'he  difference  in  comjiosition  between  the  .soil  of  baistern 
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and  of  Western  Oregon  is  well  shown  b}*  the  following  table,  giv- 
ing averages  of  a considerable  number  of  anaWses. 

' Analyses  of  Fine  Earth. 


Willametie  Valley. 

Piastern  Oregon 

Insoluble  matter 

6s.  18 

66  59 

Soluble  Silica 

5-02 

13.12 

Potash  

23 

•43 

Soda  (Na.,0) 

.22 

Lime  (CaO) 

83 

1.22 

Magnesia  (MgO) 

79 

.75 

Manganese  (Mn  OJ 

08 

. 10 

Iron  (P'e.,0.i'  / 

Alumina  (Al.^CLp  \ 

16.45 

10.68 

Sulfuric  acid  iSOP 

03 

, -04 

Phosphoric  acid  <(P.^O,) 

21 

• 14 

Water  and  Organic  matter. 

10.77 

6.21 

Total 

99-77 

99-51 

Humus 

1-63 

1.44 

Comparing  the  soils  of  the  arid  with  the  humid  areas  along  the 
lines  of  so-called  critical  elements,  it  will  be  noted  that  the  two 
sections  differ  markedly  in  lime  content — the  Eastern  Oregon  soils 
carrying  much  7nore  lime  than  those  of  the  humid  or  western  area. 
There  is  one  feature  that  differs  materially  so  far  as  observed,  viz., 
that  there  appears  to  be  no  great  difference  between  the  lime  content 
of  the  uplands  and  the  loivlands  of  the  arid  ai'ea.  This  conforms 
with  conditions  pointed  out  by  Prof.  Hilgard,  of  California. 
that  all  arid  soils  are  natu7'ally  calcareous.'^  The  converse  of  this, 
however,  is  by  no  means  true,  for  there  ma^^  be  local  causes  which 
will  very  materially  alter  the  conditions.  We  have  an  illustration 
of  this  in  the  southern  area  of  the  humid  region,  where  the  lime 
supply  suspasses  that  of  the  arid  area.  (See  page  78. ) 

The  potash  suppl}'  of  the  Eastern  Oregon  soils  is  also  superior 
to  that  of  the  humid  area,  standing  .43  per  cent  against  .23  per 
cent.  In  view  of  this  abundant  supply  it  is  not  at  all  likely  that 
these  soils  ivill  wear  out  on  the  side  of  potash.  The  greater 
abundance  of  potash  in  these  soils  is  augmented  much  by  being 
in  a very  soluble  form  thus  rendering  it  even  more  available  than 
that  in  the  soils  of  the  Willamette  valle}'.  The  phosphoric  acid 
supply  of  the  humid  area,  however,  is  superior  being  .21  per 
cent  against  .14  per  cent  for  the  Pvastern  Oregon  soils.  This  is 
doubtless  the  weakest  point  in  the  soils  of  the  arid  area  of  the 
Northwest. 

^Report  of  California  »Station,  1892-1893. 
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The  humus  percentage  is  excellent,  although,  as  might  be 
ex  3^2te  i froji  climitic  reasons,  not  as  high  as  in  the  Willamette 
valley,  but  recent  experimeiits  indicate  that  the  humus  of  the  arid 
regio7is  camdes  much  more  riitt'ogen  than  do  those  of  humid  areas  in 
the  ratio  of  j to  If  in  future  experiments  this  proves  to  be 

true  in  our  state,  as  without  doubt  it  will,  it  means  that  while  the 
humus  per  cent  is'  lower  the  actual  nitrogen  content  is  higher  in 
the  Eastern  Oregon  soils  than  in  those  of  the  western  area.  Sum- 
marizing the  lime,  potash,  and  phosphoric  acid  of  the  three  great 
areas  we  find  it  as  follows  : 

TABLE  II. 

Willamette  Southern  Eastern 


Valley. 

Oregon. 

Oregon. 

Lime  i^CaO ) 

.83  “7 

2.22 

1.22 

Potash  (K.^O) 

•34 

•43 

Phosphoric  acid  (P.2O5) 

.21 

•13 

.14 

The  climate  has  much  to  do  with  these  differences,  although 
the  abundance  of  lime  in  the  southern  area  is  mainly  due  to  geo- 
logical reasons  as  mentioned  before.  The  difference  in  rainfall, 
forming  the  basis  of  our  classification  into  humid  and  arid  areas, 
is  admirably  set  forth  in  an  article  by  Mr.  B.  S.  Pague,  so  long  at 
at  the  head  of  the  Weather  Bureau  in  this  state. t 

“ The  air,  ladened  with  moisture,  passes  from  off  the  ocean,  and  meets 
its  first  obstruction,  the  Coast  Range  of  mountains,  on  which  and  to  the 
westward  to  the  ocean  the  moisture  is  condensed  and  falls  in  the  form  of 
rain.  * * * The  moisture  which  is  not  precipitated  on  and 

to  the  west  of  the  Coast  Range  is  carried  across  the  Coast  Range  and  dis* 
tributed  through  what  is  locall}'  called  the  Willamette,  Umpqua,  and  Rogue 
River  Valleys  extending  from  the  Columbia  River  to  the  California  line. 
These  are  the  interior  valleys  ; and  in  them  the  moisture  decreases  from  the 
north  to  the  south,  the  average  rainfall  at  Portland,  in  the  north,  being  49 
inches  annually,  while  at  A.shland,  on  the  south,  it  is  but  21  inches  annually. 
The  moi.sture-laden  winds,  continuing  on  their  eastern  course,  pass  over  the 
Cascade  Mountains;  and  having  deposited  a large  proportion  of  their 
moisture  already,  but  little  remains  for  the  vast  area  east  of  the  Ca.scade 
Mountains,  termed  Eastern  Oregon.  This  .section  of  the  .State  has  an 
elevation  south  of  the  Columbia  Valley  of  from  two  to  .six  thousand  feet, 
and  has  an  average  annual  rainfall  of  from  10  to  15  inches.  In  the  Colnm- 
bia  River  Valley  the  annual  rainfall  varies  from  14  to  20  inches.  This  brief 
resume  shows  a decline  in  the  amount  of  precipitation  from  the  west  to  the 
east.  ” 

Thus  it  is  seen  that  there  is  a difference  of  from  20  to  30  inches 
in  the  annual  rainfall  of  the  two  .sections,  'fhis  dijferenee  in  rain^ 
fall  and  the  lowci  level  of  the  bottom  water,  o)  coimtiy  drainage,  ex- 

*California  Station  Report,  1892-9'^.  ( Resources  of  Oregon. 
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plaiJis  the  accumulation  of  lime,  potash,  and  other  soluble  compounds 
in  the  soil  of  the  eastern  area  In  not  a few  instances  have  these 
acciimiilated  to  such  an  extent  that  the  salts  appear  on  the  surface 
in  the  dry  season  as  alkali.  In  a later  bulletin  it  is  intended  to 
discuss  this  more  at  length,  but  inasmuch  as  in  a few  instances 
orchards  have  been  placed  on  these  soils  they  demand  a passing 
notice.  It  is  well  to  state  here  that  the  material  composing 
alkali  is  no  different  than  that  being  formed  constantly  ever^'where, 
and  that  its  appearance  on  the  surface  is  simply  due  to  the  fact 
that  the  rainfall  is  insufficient  to  carry  these  soluble  salts  into  the 
country  drainage,  but  from  year  to  year  the}’  are  periodically 
washed  into  the  soil  to  the  depth  of  a few  feet  only  to  rise  again 
with  the  evaporation  of  the  water  at  the  surface.  Hence  it  is  seen 
that  the  deeper  the  water  penetrates — provided  only  it  does  not 
reach  the  country  drainage — and  the  greater  the  evaporation,  the 
more  salts  will  there  be  brought  to  the  surface  to  appear  as  alkali. 
The  depth  to  which  the  water  of  precipitation  penetrates  in  most 
cases  is  marked  in  most  b}’  the  existence  of  a hardpan  at  varying 
depths.  This  hardpan  has  invariably  been  formed  b}’  the  cement- 
ing action  of  the  lime  upon  the  diffused  cla}"  carried  down  by  the 
storm  water.  These  basins  are  alwa3’s  found  underlying  bad 
alkali  spots  and  before  any  permanent  cure  can  be  effected  the  im- 
pervious layer  must  be  destroyed,  othcrzvisc,  zvhatever  may  be  done 
ivill  be  but  a mere  makeshift. 

It  is  well  known  to  those  who  live  in  regions  where  alkali 
prevails  that  there  are  two  kinds,  viz.,  the  white  and  the  black 
varieties.  Of  these  the  former  is  by  far  the  least  injurious  on 
account  of  its  comparative  neutrality.  The  main  ingredient  of 
the  white  variety  is  sulfate  of  soda,  which,  not  having  the  power 
to  dissolve  the  organic  matter  of  the  .soil,  remains  white.  It  is 
comparatively  harmless,  and  unless  it  has  accumulated  in  exces- 
sive amounts  is  easih’  managed.  The  most  permanent  remedy  zcill 
be  2inder-draining  the  land  zvith  tile  and  then  thoroughly  zvashing 
out  the  salt.  This  is  the  best  as  well  as  the  most  expensive  means 
of  removing  the  difficulty.  There  are  other  cheaper  and  less 
expensive  remedies  such  as  digging  open  ditches  lower  than  the 
level  of  the  surface  of  the  land  to  be  treated,  running  these  drains 
into  the  nearest  natural  outlet.  Then  by  flooding  these  lands, 
not  allowing  the  water  to  stand  long  enough  to  .soak  into  the  soil 
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and  thus  carry  with  it  the  dissolved  salts,  most  of  the  alkali  that 
has  collected  on  top  can  be  removed.  This  treatment  repeated  a 
few  times  and  followed  by  thorough  and  deep  cultivation  will  be 
all  that  is  required.  In  many  cases,  where  the  white  salt  has  not 
accumulated  in  too  great  quantities,  deep  and  thorough  cultiva- 
tion will  be  all  that  is  needed.  vSueh  frequent  and  deep  tillage 
keeps  the  ground  in  good  tilth,  and  prevents  the  rapid  surface 
evaporation.  It  also  mixes  the  top,  which  is  likely  to  be  the 
strongest,  with  the  soil  lower  down,  and  therefore  dilutes  the 
salt.  It  would  be  far  better  to  avoid  these  soils  for  fruit  unless 
they  are  permanently  cured  by  under-drainage,  devoting  them  to 
other  crops  which  can  be  used  to  advantage.^ 

The  black  variety  of  alkali  is  far  more  difficult  to  deal  with 
on  account  of  its  ability  to  dissolve  the  organic  matter,  /uo?u(s,  of 
the  soil.  In  times  of  drought  these  spots  are  marked  by  a series 
of  black  rings  left  about  the  margins  of  the  dried  up  pools.  The 
active  alkaline  ingredient  of  these  soils  is  sodium  carbonate,^  com- 
monly called  .sal  soda,  the  corrosive  action  of  which  is  well  known 
to  housekeepers.  When  water  is  available,  chemical  remedies, 
coupled  with  those  given  above,  may  be  successfully  employed. 
By  means  of  gyp.sum  applied  at  the  rate  of  500  lbs.  per  acre,  the 
])lack  form  will  be  ^dianged  to  the  white,  which  may  then  be 
given  the  above  treatment.  Gypsum  is  the  only  practical  antidote 
for  black  alkali.  It  should  be  sowed  broad-cast,  and  well  har- 
rowed in. 

Certain  crops  also  have  the  power  to  reni')ve  a considerable 
amount  of  alkali  from  the  soil  if  grown  for  several  .years  in  suc- 
cession. Among  the.se  are  beets  carrots,  turnips,  and  any  crop 
which  will  shade  the  ground  thereby  lessening  the  amount  of 
surface  evaporation. 

These  alkali  .soils  are  the  very  richest  in  the  state,  a number 
of  the  compounds  comjx)sing  llie  alkali  being  recognized  as  of 
direct  value  a.s  fertilizers,  as  sulfate  of  potash,  ])hosphate  of  .soda, 
nitrate  of  soda,  chlorid  of  .soda,  and  carbonate  of  ammonia, 
which  occur  together  with  the  sulfate  of  soda,  and  carbonate  ot 
soda  mentioned  above.  Thus  it  will  be  seen  that  from  the  very 
nature  of  the  case  the.se  sf)ils  are  bound  to  be  very  lasting,  and 
in  many  instances  will  well  repay  for  the  trouble  required  to 
recover  them. 


THE  COMPOSITION  OF  OREGON  PRUNES. 

By  G.  W.  vShaw,  A.  M. 


IITSIDE  OF  the  state  of  California  but  little  system- 
atic investigation  of  the  chemistry  of  fruit  has  been 
undertaken  in  the  United  vStates,  and  if  grapes  and 
wine  be  excepted,  but  a limited  amount  of  work  has 
been  done  there.  Quite  extensive  plans  had  been  formulated 
for  studying  undried  prunes  the  past  season,  but  the  conditions 
which  prevailed  rendered  it  impossible  to  pro.secute  the  plan  in 
full. . It  is  intended  that  the.se  investigations  .shall  be  a part  of 
the  continuous  work  of  the  Station,  and  to  study  not  only  the 
composition  of  prunes  and  other  fruit,  but  also  the  draught  ot 
the  various  fruits  on  the  soil.  It  must  be  borne  in  mind  that 
such  work  is  extremely  intricate,  and  requires  a large  amount  of 
time  and  labor,  hence  amid  the  multitudinous  duties  pre.s.sing  in 
other  directions,  progress  is  necessarily  slow. 

The  prune  has  been  .selected  for  the  first  work  since  at  the 
])resent  time  it  is  demanding  a large  share  of  attention  in  the 
state,  and  is  undoubtedly  to  be  one  of  the  leading  fruits  of  the 
Northwest.  . The  work  here  presented  is  far  too  meagre  to  serve 
as  the  basis  for  broad  conclusions,  but  there  is  a sufficient  num- 
ber  of  analy.ses  to  serve  as  an  indication  (T  the  condition  of  our 
fruit.  It  is  hoped  by  the  continued  .study  of  the  proximate  and 
ash  composition  of  the  various  fruits,  and  their  varieties,  to  de- 
termine something  of  value  as  to  their  relative  merits  as  fi'Od, 
and  as  to  the  influence  of  climate,  soil  and  fertilizers  upon 
them.  The  question  of  .soil  exhaustion  is  bound  to  be  a burn- 
ing one,  and  by  “taking  time  by  the  forelock,”  we  hope  to 
show  the  lines  ol  heaviest  draught  upon  soil  ingredients.  This 
together  with  a study  of  the  soil  ca])abilities  is  of  the  utmost 
importance  to  the  horticulturist.  Again,  the  question  of  food 
coin])osition  is  rajvhlly  orcing  itself  to  the  front,  and  ere  long 
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properly  balanced  rations  will  demand  the  careful  attention  of 
the  housewife.  The  physical  data  as  to  pits,  flesh,  juice,  etc  , 
from  a commercial  standpoint,  and  the  albiimenoids  and  sugar  con- 
tent, the  nourishing  parts  of  the  fruit,  render  it  important  to  the 
consumer  to  know  the  relative  merits  of  varieties,  and  no  less  is 
this  true  of  the  pioducer,  who  should  be  made  aware  of  the  real 
worth  of  the  fruit  he  grows.  It  is  only  in  this  way  that  the 
special  merits  of  fruit  grown  in  different  localities  can  be  deter- 
mined. Further  it  is  proposed  to  examine  the  different  methods 
of  curing  the  fruit,  which  is  of  itself  worthy  of  consideration, 
for  to  be  able  to  produce  a better  quality  and  quantity  of  fruit 
ma}’  mean  the  difference  between  profit  and  loss  to  many  a man. 
To  illustrate,  if  it  is  possible  to  demonstrate  that  for  every  loo 
lbs.  of  fruit  now  cured  by  a certain  method  there  would  be  a gain 
of  no  more  than  5 lbs.  by  the  exercise  of  particular  care  in  certain 
lines  it  would  return,  many  times  over,  the  cost  of  the  work. 
Thus  the  question  of  the  composition  and  curing  of  fruit  is  not 
of  minor  interest  either  from  a scientific  or  economic  standpoint, 
l)ut  is  one  of  paramount  importance  to  the  industry. 

The  accompanying  table  shows  the  composition  of  .some 
Oregon  prunes  as  analyzed  at  the  Station. 

Notes  on  the  Analyses. 

Weight  of  Prunes. — The  range  of  all  prunes  examined 
is  from  16.7  grams  in  No.  582  to  5.70  grams  in  No.  588.  The 
average  weight  of  the  Petites  was  24.9  grams.  This  is  against 
23.6  grams,  the  weight  of  California  French  prunes  so  far  pub- 
lished. Thus  the  Oregon  P'rench  prune  requires  18.2  prunes  for 
a pound  while  tho.se  of  California  require  20.4.  The  average 
weight  of  the  Italian  prunes  was  32.4,  which  would  require  13.4 
]muues  for  a pound.  Italian  prunes  No.  584,  from  the  Umpqua 
valley  are  worthy  of  notice  on  account  of  their  large  size;  and 
they  are  also  significant  on  account  of  the  size  of  their  pits, 
which  constitutes  more  than  one-fifth  the  weight  of  the  jmune. 
It  will  be  interesting  to  watch  future  work  as  to  whether  all 
l)runes  of  that  region  are  characterized  by  the.se  .same  features. 

Proportion  of  Pits  to  P'fesh. — The  percentage  of  nits 
ranges  from  2.71  in  Italian  No.  579  to  8.co  in  vSilver  No.  587. 
The  average  for  the  Petite  prune,  6.81  percent,  indicates  that 
the  fruit  contains  about  14  times  as  much  flesh  as  pits.  The 
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California  aiialyes  show  a little  smaller  pit,  mahi'ng  the  per  cent 
of  flesh  about  3 per  cent  higher.  The  California  prune  approaches 
more  nearl}^  the  European  in  this  respect,  for  the  average  pit 
percentage  for  the  European  fruit  is  5.4.  After  further  investi- 
gation 14  may  be  found  too  low  a number  to  express  this  relation 
of  flesh  to  pits,  yet  it  is  hardly  probable  that  it  will  be  changed 
so  much  as  3 per  cent.  The  Italian  prune  seems  to  carry  about 
19  times  as  much  flesh  as  pits,  making  them  so  far  as  the  amount 
of  flesh  is  concerned  much  the  more  economical  fruit.  At  thi.s 
point  it  is  interesting  to  refer  again  to  analy.sis  584,  and  recalling 
the  large  size  of  these  prunes  together  with  their  large  pits,  and 
to  note  that  the  proportion  of  flesh  to  pits  is^s  13  to  i while  the 
average  for  Italians  was  as  ‘19  to  i.  I deem  it  to  be  the  more 
interesting  to  follow  future  analyses  from  this  locality  closely 
since  the  exceptionally  large  and  apparently -well  developed  fruit 
from  that  region  has  attracted  much  attention,  and  it  is  popularly 
suppo.sed  to  be  the  best  region  in  the  state  for  prune  culture. 

Proportion  op'  Juice  to  Flp:sh. — The  largest  proportion 
of  juice  is  shown  by  the  French  prune,  the  average  being  75.5 
per  cent,  exceeding  the  Italian  by  about  9 per  cent. 

The  Sugar  and  Acid  Content. — The  chief  interest  in 
prunes  centers  about  the  sugar  and  nitrogen  content.  The 
honors  can  be  divided  about  equally  between  the  California  and 
the  Oregon  fruit,  for  the  former  evidently  excels  in  sugar  and 
the  latter  in  nitrogen.  An  examination  of  the  table  shows  the 
average  sugar  content  for  all  prunes  analyzed  to  be  17.52  per 
cent  in  the  juice,  or  14.03  per  cent  in  the  flesh,  or  edible  part. 
The  s )ft-fleshed  French  prune  shows  2.21  per  cent  more  sugar 
in  the  juice  than  the  average  for  all  prunes,  i.  e.,  19.25  per  cent 
against  17.52  per  cent,  and  a difference  of  2 per  cent  in  favor  of 
the  PVench  over  the  Itrdian,  which  contained  on  an  average  17.18 
per  cent  sugar  in  the  juice.  It  is  regretted  that  data  is  not  at 
hand  to  indicate  the  difference  in  the  sugar  content  of  early  and 
late  ])icked  Petites.  vSome  indications  may  be  had  from  the  tol- 
lowing  little  table  showing  the  composition  of  ripe  and  unripe 
])runes  when  dried,  d'hese  prunes  were  .selected  of  about  the 
same  size,  and  those  marked  //]/>e  were  such  as  fell  from  the  tree 
after  a very  yentte  sliake,  while  those  marked  unripe  required  a 
very  viy^orous  shake  to  remove  them.  The  flesh  of  the  former 
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was  just  beginning  to  soften,  while  that  of  tlie  latter  was  still 
quite  hard  and  nnyielding.  The  two  samples  were  dried  in  the 
same  tray  at  the  same  time,  and  contained  respectively  when 
dried  18.82  and  18.47  water. 

Ripe  fruit  (735)  contained  25.60  per  cent  sugar  in  flesh. 
Unripe  fruit  (734)  19.18  “ 

Analysis  of  the  undried  prunes  from  which  the  above  sam- 
ples were  taken  showed  them  to  have  a much  lower  sugar  content 
than  the  average  Petite,  and  it  will  be  noted  that  the  sugar  con- 
tent of  the  dried  product  is  very  low  as  well,  yet  the  analyses 
serve  to  illustrate  what  may  be  expected  from  drying  prunes, 
when  too  green.  Neither  of  the  samples  were  sufficiently  ripe, 
and  do  not  represent  what  should  be  expected  of  well  ripened 
prunes  when  correctly  dried.  Such  prunes  should  carry  at  least  10 
per  cent  more  sugar  than  the  best  of  the  above  mentioned,  ( 735b 
There  is  still  another  reason,  one  which  appeals  more  directly 
to  the  financial  side  of  the  case,  why  the  fruit  should  be  allowed 
to  become  thoroughly  ripe.  This  lies  in  the  fact  that  roo  lbs.  of 
ripe  fruit  when ‘dried  will  yield  a greater  per  cent  of  the  dried 
product  than  will  unripe  fruit.  This  is  well  illustrated  by 
results  obtained  in  drying  the  primes  mentioned  above. 

TABLE  IV. 


Jvab.  No.  Condition 

734  .Unripe 

735  Ripe  

That  the  importance  of  observing  this  simple, precaution  in 
the  drying  of  prunes  nia}*  be  the  better  appreciated  atten- 
tion is  directed  to  the  following  figures  : Assuming  that  the 

above  figures  represent  average  amounts  of  fruit  obtained  under 
the  conditions  given,  and  that  an  average  yield  of  a mature 
orchard  is  12,000  lbs.,  the  saving  of  this  small  amount  on  the 
product  of  an  acre  would  be  600  lbs.  of  dried  fruit,  which  at  5 
cts.  a lb.  rej)re.sents  a saving  of  $30  for  each  acre,  a sum  not  to  be 
ignored  by  any  means,  even  if  the  results  in  future  experiments 
should  les.sen  it  by  one-half. 

The  California  Reports  show  the  French  prune  to  contain  on 
an  av'erage  (13  analyses)  23.69  per  cent  sugar  in  the  juice,  indi- 
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eating  a difference  in  average  sugar  content  in  favor  of  the  Cal- 
ifornia fruit  of  about  4 per  cent.  The  average  sugar  content  of 
a\\  analyses  (13)  is  related  to  those  of  California  as  17.52  to  20 
per  cent  in  the  juice.  From  the  difference  in  the  climatic  con- 
ditions, we  might  expect,  a priori,  such  a difference  to  occur. 

While  it  is  possibly  no  positive  injury  to  Oregon  prunes  to 
to  be  characterized  by  a distinct  tartness,  yet  care  should  be 
exereised  that  this  is  not  unnecessarily  increased.  The  tartne.ss 
miy  bi  reduced  to  a minimu  n b}'  seeing  to  it  that  the  fruit  is 
tlioroughly  ripe  before  dr\dng.  After  careful  observati  on  and 
experiment  I am  satisfied  that  it  is  an  altogether  too  common 
practice  to  dr}"  prunes  before  the}"  are  sufficiently  ripe,  thus  se- 
curing a prune  which  is  not  only  of  low  food  value,  but  also  of 
increased  tartness.  Carelessness  in  this  direction  will  tend  much 
to  lower  the  standard  of  Oregon  prunes  in  the  market,  and  cause 
them  to  lo.se  the  position  they  might  otherwise  occupy. 

Contrasting  the  Oregon  fruit  with  17.52  per  cent  sugar  in 
the  juice  with  that  of  Germany  carrying  6.15  per  cent  sugar,  we  * 
.see  that  the  prune  product  is  nearly  3 times  as  rich  in  this  ingre- 
dient. In  this  respect  the  sample  of  German  prune.  No.  582,  is 
significant  in  carrying  10.90  per  cent  sugar  in  the  juice,  which 
is  4.75  per  cent  higher  than  the  average  of  all  prunes  for  Europe. 

In  the  acid  content  the  prunes  examined  present  a wide 
variation.  The  average  acidity  in  terms  of  sulfuric  acid  was 
found  to  be  .46  per  cent. 

Albumexoid.s. — This  is  a class  of  bodies  which  contain 
about  16  per  cent' of  nitrogen,  and  which  in  all  ordinary  analy.ses 
is  determined  from  the  nitrogen  content  by  multiplying  it  by 
6.25.  It  is  the  function  of  this  class  of  bodies,  and  of  this  class 
alone,  to  form  flesh  or  muscle  in  the  animal  body.  So  far  as  we 
know  none  of  this  material  is  elaborated  in  the  body,  but  must 
all  be  obtained  from  external  sources,  hence  the  great  importance 
of  the  albumenoids  in  any  article  of  food. 

Referring  to  the  table,  the  maximum,  1.66  per  cent  of  albu- 
menoids,  will  be  found  in  the  Petite,  No.  580,  and  the  minimum 
per  cent,  .96,  in  the  German,  No.  582.  The  average  for  Petites 
was  1.50  per  cent  against  i .20  per  cent  in  the  Italian,  and  1.30 
per  cent  for  Silvers  (in  the  ca.se  of  Italian  and  Silver  inclusive  of 
of  one  analysis  each  not  given  in  the  table  becau.se  incomj)lete). 
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Nos.  '580  and  585  are  particularly  rich  in  these  ingredients.  In 
this  connection  it  is  interesting  to  note  that  the  report  of  the 
California  products  show  as  an  average  of  20  analyses  .837  per 
cent  albiinienoids  iii  the  flesh  against  1.32  percent  for  Oregon 
fruit.  No  analyses  slK>wing  the  albuinenoids  in  the  edible  portion 
of  European  prunes  is  at  hand,  but  in  the  whole  fruit  there  is 
reported  .78  per  cent. 

It  is  indicated  that  Oregon  prunes  carry  double  the  albu- 
menoids  contained  in  the  European  product,  and  have  a somewhat 
higher  per  cent  of  this  ingredient  than  the  California  product. 
This  is  evidently  one  of  the  strongest  points  of  the  Oregon  fruit, 
and  as  the  study  of  human  foods  progresses  in  the  United  States 
will  tend  to  bring  our  fruit  into  greater  prominence. 

Food  Value  of  Prunes. 

Below  is  giv^eii  a table  showing  the  average  food  constituents 
of  the  prunes  .so  far  anaU’zed. 

TABLK  V 

Showing'  Food  Constituents  in  the  Edible  Portion  of  Oregon  Prunes. 
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23.69 
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An  examination  of  this  tal)le  indicates  that  the  French 
l)rune  exceeds  the  Italian  in  water  by  about  3^  per  cent,  and 
that  it  leads  in  albuinenoids,  or  flesh  forming  matter,  the  Italian 
carrying  less  of  this  substance  than  either  the  Petite  or  vSilver. 
On  the  side  of  carbohydrates,  of  which  sugar  is  the  principal  in- 
gredient, the  Petite  also  leads  with  14.89  per  cent  in  the  edilile 
])ortion.  In  relation  to  the  distribution  of  nitrogen  in  the  whole 
fruit,  concerning  which  we  have  made  no  investigations  on 
account  of  pre.ssure  of  work  in  other  lines.  I tjuote 

:^c  “'Pile  flesli  liolcls  85  ]>er  cent  of 

■'^California  .Station  Re]>ort,  1S92-1894. 
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all  the  iiit^'ogeii,  leaving  15  per  cent  of  it  as  waste,  so  far  as  food 
values  are  concerned.  Second,  the  proportional  distribution  of 
nitrogen  in  the  pits'of  the  prunes  and  apricots  to  the  kernels  and 
shells  rate  on  the  whole  about  the  same  (12.  toi  ) although  we 
note  great  variation  in  this  respect  in  both  fruits.” 

Below  a table  is  given  showing  the  food  constituents  of  13 
samples  of  dried  prunes,  all  but  the  last  two  of  which  are  Petites, 
Nos.  746  and  747  being  Silver  prunes. 

TABLK  VI 

Showiiiii-  Composition  of  Dried  Prunes. 
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In  examining  these  resnlts  it  must  be  distinctly  understood  fJiat 
they  are  in  all  jespccts  .preliminary,  and  are  recorded  as  indications 
7cdiich  are  very  likely  to  need  more  or  less  modification  as  our  7cork 
progresses. 

Ash  and  its  Composition. — Among  the  most  important 
considerations  concerning  any  crop  is  the  composition  of  the  ash, 
for  the  constituents  of  the  ash  reju'esent  the  draught  upon  the 
soil.  An  article  recenth'  appeared  in  the  “Rural  Northwest” 
from  which  I quote  : 

“There  i.s  no  doubt  that  the  many  failures  iu  fruit  production  in  the 
P^ast  are  largely  due  to  the  ex'haustion  of  important  elements  of  plant  food 
in  the  soil.  All  farmers  realize  the  importance  of  kee])iug  up  the  fertility 
of  the  soil  for  the  production  of  their  annual  cro]xs  of  grain  and  vegetable.^ 
but  .somehow  the  idea  has  been  prevalent  that  a tree  can  take  care  of  itsell. 
Men  look  at  the  great  trees  of  the  forest  and  see  how  they  grow  and  how 
the  soil  increases  in  fertility  under  their  influence,  and  think  that  the  same 
shoidd  be  the  result  in  the  growing  of  fruit  trees  , while  they  are  carrying 
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off  continually,  not  only  the  fruit  that  the  orchard  produces,  but  in  many 
cases  expect  tlie  land  also  to  produce  food  for  their  stock.  And  then,  when 
the  orchard  fails  to  give  the  expected  fruit,  and  its  decrepit  condition 
makes  the  trees  alike  the  prey  to  insects  and  fungous  diseases,  they  declare 
that  the  climate  has  changed  and  we  can  no  longer  produce  crops  for  that 
reason.  It  has  really  been  I^ecause  they  and  their  fathers  have  robbed  the 
soil  until  the  needed  food  for  the  production  of  healthy  trees  and  perfect 
fruit  is  no  longer  available.” 

It  i.s  es.s'cntial  to  future  pro.sperity,  then,  that  careful  .study 
be  made  as  to  the  draught  not  only  of  ottr  prunes  but  also  the 
other  fruits  on  the  .soil  of  the  state.  Work  in  this  direction  has 
progressed  sufficiently  to  say  that  the  Petite  prunes  carry  less 
than  the  average  per  cent  of  potash — al)out  twothirds  as  much 
as  the  California  fruit.  When  the  condition  of  our  soils  as  .set 
forth  by  the  writer  elsewhere  in  this  Bulletin  i.s  considered  this 
low  content  of  potash  in  the  ash  i.s  not  at  all  surprising.  Again 
the  phosphoric  acid  content  of  the  ash  i.s  in  excess  of  the  average 
of  prunes  elsewhere. 

This  matter  will  be  treated  more  at  length  in  a future 
})ublication  for  which  experiments  are  now  in  progress. 
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INSECTS  OF  THE  PRUNE. 


Uy  A.  U.  ('okdiA<v,  Entonioloi^ist. 


E PRUNIi),  wherever  o-rown  in  the  United  States,  has 
en  unusually  free  from  insect  injury.  Nearly  or  quite 
^o  hundred  kinds  of  insects  feed  upon  the  apple.  Prob- 
ily  half  as  many  feed  upon  the  pear,  or  peach,  or 
cherry,  and  yet  scarcely  a .score  of  species  are  known  to  feed 
upon  the  prune.  The  apple  has  its  codling  moth,  its  woolly 
aphis,  and  its  green  aphis.  The  pear  has  its  bli.ster-mite  and  its 
pear-tree  p.S3dla.  The  cherry  has  its  .slug  and  the  plum  its  curcu- 
lio  ; but  fortunately  no  insect  has  as  yet  estal)lished  a claim  to 
l>eing  distinctively  clas.sed  as  a .serious  prune  pest. 

There  is  no  good  reason,  however,  for  hoping  that  this  im- 
munity from  in.sect  injur\'  will  long  continue.  Prunes  have  been 
grown  extensively  in  Oregon  only  within  recent  years ; hence 
there  has  been  no  opportunity  for  the  rapid  multiplication  of 
insects  that  feed  upon  it — no  opportunity  for  tho.se  species  which 
may  have  accidently  acquired  a taste  for  the  various  parts  of  the 
tree,  or  for  the  fruit,  to  tran.smit  that  taste  to  any  great  numbers 
of  their  progeinv 

vSo  soon,  however,  as  any  crop  is  grown  extensively  in  a 
given  locality,  experience  has  shown  that,  in  their  intense  struggle 
for  existence,  native  and  introduced  species  of  insects  will  be 
driven  to  acquire  the  habit  of  feeding  upon  it,  and  .some  of  them 
will  eventually  multiply  to  such  an  extent  as  to  become  more  or 
less  .serious  pests.  vSuch  has  been  the  history  of  insect  depre- 
dations upon  numerous  other  crops,  and  there  is  no  good  rea.son 
for  hoj)ing  that  the  prune  is  to  be  an  exception. 

Already,  scattered  rej)orts  begin  to  come  in  from  different 
])arls,  of  more  or  less  .serious  injurv  from  insects  that,  hitherto, 
have  not  been  known  to  feed  u})on  this  ])lant.  lAeii  within  our 
own  slate  several  sj^ecies  have  become  ([uite  geiieralK-  injurious. 
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while  others  are  doing  more  or  less  serious  damage  in  certain 
localities. 

In  view  of  the  above  hicts,  it  has  been  thought  best  to  con- 
clude this  Enllttin  with  a preliminary  report  on  prune  insects, 
in  order  tliat  the  grower  may  be  enabled  to  recognize  .some  of  the 
worst  pests  as  soon  as  they  appear  upon  his  trees,  with  the  hope 
that  it  may  aid  him  in  subduing  their  attacks,  and  that  it  may 
create  an  interest  in  the  subject  which  may  lead  to  man}'  new  and 
important  ob.servations  in  the  future.  We  expect  to  continue 
our  investigations  along  this  line,  and  sincerely  hope  that  every 
one  interested  in  prune-growing  will  aid,  by  sending  to  us  any 
insects  they  may  find  injuring  either  the  tree  or  the  fruit  of  the 
j:)rnne. 

For  the  greater  convenience  of  those  who  may  wish  to  refer 
to  the  following  pages,  the  insects  have  been  cla.ssed  under  the 
following  heads  : 

A.  Insects  injuring  the  roots,  Nos.  i and  2. 

B.  In.sects  injuring  the  trunk,  Nos.  i,  2 and  3. 

C.  Insects  injuring  the  branches.  Nos.  4,  5 and  6. 

I).  Insects  injuring  the  leav'es.  Nos.  7,  8,  9,  10,  ii  and  12. 

K.  In.sects  injuring  the  fruit,  No.  13. 

No.  1.  The  Peach-Tree  Borer. 

Sanninoidea  exitiosa,  (Nn'). 

This  in.seci,  which  promises  to  be  one  of  the  very  worst  in- 
sect enemies  of  the  i)rnne,  is  the  well  known  Kastern  Peach-tree 
Borer.  It  was  first  described  by  Mr.  vSay  nearly  seventy-five 
years  ago  under  the  name  Acgcria  exitiosaA  vSeveral  years  ago 
the  species  was  transferred  to  the  genus  Sanuina,  since  when  it 
has  been  known  as  Sannina  cxitiosa.  Recently,  however,  Mr. 
Bentenmnller,  who  is  making  a critical  study  of  the  North  Amer- 
ican Sesiidae,  has  concluded  that  the  species  should  form  the 
type  of  a new  genus,  Sanninoidea  A so  that  henceforth  this 
insect  will  probr.bly  be  known  scientificalh-  as  Sa}ininoidea  ex- 
i/iosa,  (Say). 

Prevalence  in  Oregon. 

My  attention  was  first  called  to  the  work  of  the  borer  upon 
])runes  very  soon  after  I .arrived  in  the  state,  by  Mr.  Brady  Bur- 

•Mour.,  Pliil.  .\cad.  Nat.  vSei.,  Vol.  Ill,  p.  216,  182  p 

tPul.  Ain.  Mus.  Xal.  Hist.,  Vol.  VIII,  p.  126,  1896'. 
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nett,  a graduate  student  in  entomology,  who,  earl}'  in  October, 
1895,  brought  me  a number  of  the  larvae  of  various  sizes  that  he 
had  taken  from  prune  trees  just  south  of  Corvallis.  Since  then, 
observation  in  different  parts  of  the  state,  and  numerous  letters  of 
inquiry  from  various  localities  show  that  it  is  widely  distrib- 
uted at  least  in  Western  Oregon. 

Under  date  of  July  27,  1896,  Mr.  C.  L.  Dailey,  Horticul- 
tural Commis.sioner  for  the  Second  District,  wrote  me  as  follows  : 
“ I find  ill  Illy  district  that  the  Peach-tree  Borer  is  doing  a great  deal  of 
damage  to  prune  trees — it  seems  to  make  no  difference  wliether  the  trees 
are  grafted  on  peach  or  plum  stock.  As  old  a pest  as  this  is  and  as  familiar 
as  I am  with  it,  I find  very  little  authentic  information  has  been  published 
as  to  its  life  cycle  and  description.  I am  not  convinced  that  the  borer,  that 
we  have  here  to  contend  with  in  our  prune  trees,  is  the  .same  as  the  Peach- 
tree borer  of  the  Hast.  They  are  serious  this  year  and  I should  like  more 
definite  information  regarding  them.” 

Aug.  8.  1896.  Mr.  Dailey  sent  me  specimens  of  the  larvae 
and  pupae  of  this  insect  and  wrote: 

” We  are  cutting  out  as  high  as  twenty  larvm  from  a single  tree.  They 
have  done  a world  of  damage.  Many  trees  will  die.  The  trouble  is  mostly 
-with  my  Silver  pnuies,  the  Italians  not  nearly  so  bad.  The  trees  have  been 
‘ ‘grubbed”  every  year,  but  I have  never  seen  them  so  badly  infested  as  now.  ” 

Aug.  19,  1896,  Mr.  R.  V.  Pratt  wrote  from  Uookingglass, 
(Oregon  : 

” I have  now  inspected  some  4000  out  of  6000  trees.  We  have  found 
several  hundred  trees  infested  by  this  pest..  In  quite  a number  they  have 
jienetrated  the  heart  of  the  tree  and  it  breaks  easily  when  bent.  Many  of 
t e trees  have  been  entirely  girdled  and  will  die.  I found  from  one  to  six 
” grubs  ” in  a tree.  About  all  the  damage  is  to  the  Italians. 

The  above  extracts  from  my  correspondence,  together  with 
the  fact  that  during  a recent  visit  to  Southern  Oregon,  the  borer 
♦ was  found  doing  considerable  injury  to  both  peach  and  prune 
trees,  and  a recent  examination  of  about  1200  trees  about  Cor- 
vallis, revealed  that  nearly  ten  per  cent  of  them  were  infested, 
are  sufficient  to  show  the  injury  being  done  to  ])rune  orchards 
by  this  pest. 

Introduced  into  Oregon. 

Just  when  and  where  the  i^each-lree  borer  was  introduced 
into  Oregon  is  not  known,  but  it  ]mobably  made  its  first  appear- 
ance at  vSalem  nearly  twenty  years  ago.  Mr.  vS.  A,  Clark,  who 
has  been  .so  long  and  intimately  connected  with  the  fruit  interests 
of  the  state,  writes  as  follows  : 

“My  Ih'.sl  accpiainlaucc  with  them  was  about  1S81,  when  I p\irchased 
trees  from  a local  nur.seiy.  1 found,  when  too  late,  that  they  were  infe.sted.” 

Mr.  J.  H.  vSettlemier  «S:  vSon,  proprietors  of  tlie  Woodburn 
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nurseries,  write  that  to  the  best  of  their  knowledge  the  borer  was 
introduced  near  Salem  about  1880.  They  write  : 

“It  is  presumed  that  they  came  in  trees  from  eastern  nurseries,  as 
at  that  time  there  were  quite  a few  trees  sold  here  from  nearly  all  the  large 
eastern  establishments.’’ 

Is  Spreading  Rapidly. 

Although  this  borer  has  been  present  in  Oregon  nearly  a 
score  of  years,  yet  as  Mr.  Dailey  sa3^s.  ver^^  little  authentic  infor- 
tion  has  been  published  regarding  it.  What  few  references 
there  are  to  it,  in  the  horticultural  literature  of  the  state,  would 
lead  one  to  infer  that  onh’  wdthin  the  last  two  or  three  years  has 
it  attracted  attention  as  a prune  pest,  and  when  viewed  in  the 
light  of  our  recent  observations,  show  conclusiveh"  that  it  is 
multiplying  and  spreading  ver>^  rapidly  in  prune  orchards. 

Prof.  P'.  D.  Washburn  mentioned  it  as  “one  of  the  worst 
pests  with  which  Oregon  (»rchardists  have  to  contend,”  and  adds 
that  in  addition  to  peach  trees,  “cherry  trees  and  plum  trees 
sometimes  suffer  from  their  attacks.”*  In  a later  publication  he 
states  that  it  is  abundant,  but  under  the  head  of  plants  injured 
mentions  onl}^  peach  trees. t Mr.  Varney  writes  that  it  is  “ quite 
troublesome”  in  some  localities,  but  lists  it  as  the  peach-tree 
borer  and  does  not  mention  that  it  injures  other  trees.!  In  a 
still  later  publication.  Prof.  Washburn  evidently  rerers  to  the 
prune  in  the  statement  that  the  moth  “ la\\s  its  eggs  on  the  plum, 
cherry,  and  peach  -{or peach  stock  lohatcvei  the  tree  may  bc).^ 

Mr.  E.  W.  Allen  refers  to  it  in  a short  illustrated  article  and  states 
that  “ it  also  works  on  the  pluni.”||  At  the  time  the  Third 
Report  of  the  btate  Board  of  Horticulture  was  issued  (1895) 
borer  seems  still  not  to  have  been  recognized  as  a serious  enenu’ 
of  the  prune,  since  the  only  reference  to  it  is  to  cite  readers,  who 
desire  information,  to  the  First  and  Second  Reports.  In  his  last 
])ublication  as  vStation  Entomologist,  Prof.  Washburn  makes  the 
first  definite  reference  to  the  work  of  the  insect  upon  prunes  in 
Oregon,  that  I have  been  able  to  find,  stating  under  the  head  of 
“Prune  Insects”  that  “the  peach-tree  borer  is  a trouble.some  ])est 
wherever  aiu'  tree  is  grafted  on  ]>each  or  plum,  stock. ”•[  Mr. 

*Hul.  No.  5',  Ore.  Kx])t.  Sta.  1890. 

fHul.  No.  14,  Ore.  Ivx])t.  vSta.  1891. 

.|I'ir,st  tliennial  Rpt.  Ore.  vState  Pal.  of  Ilorl.,  1891,  ]).  27. 

DIul.  No.  18,  Ore.  Ivxpt.  .Sta.,  1892. 

IjHiil.  No.  5,  Ore.  State  Rd.  of  Hort.,  1891,  p.  76. 

!Riil.  No.  38,  Ore.  Kxpt.  vSta.,  1895. 
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C.  ly.  Dailey  has  recently  written  that  “ the  worst  insect  pest 
of  the  prune  and  peach  trees  in  the  Willamette  vallex'  and  prob- 
ably over  the  entire  state  is  the  peach-root  borer.”'-' 

Description  and  Life- H istory . 

The  adult  insects  are  beautiful  wasp-like  moths,  the  males 
and  the  females  of  which  differ  so  much  that  they  are  readily 
mistaken  for  entirely  different  species.  They  are  from  one  half 
to  three-fourths  inch  long,  and  have  a wing  expanse  of  from 
four-fifths  to  one  and  one-half  inches. 

The  body  of  the  female  ( Plate V.  a.  Fig.  i.)  is  deep  steel  V.due 
in  color,  with  the  fourth  and  sometimes  the  fifth  segment  of  the 
abdomen,  orange.  The  fore  wings  are  of  tlie  same  color  as  the 
body,  while  the  hind  wings  are  clear,  transparent,  bordered  b}'  a 
band  and  fringe  of  deep  blue,  and  with  a few  .scale.s  of  the  same 
cc>lor  at  the  base  and  along  the  front  margin. 

The  male  (Plate  V,  b,  P'ig.  i.)  is  somewhat  smaller  than 
the  female,  has  small  flecks  of  yellow,  upon  head  and  thorax, 
the  .second,  fourth,  fifth  and  sixth  segments  of  the  abdomen  are 
narrowly  banded  with  yellow,  and  all  four  wings  are  transparent, 
with  a narrow  border  and  fringe  of  steel  blue. 

Time  the  Moths  Appear. — I*  have  no  direct  evidence  con- 
cerning the  time  of  year  at  which  the  moths  appear  in  Oregon  : 
l)Ut  a large  .series  of  larvae  collected  in  October  contained  speci- 
mens varying  in  size  from  tho.se  not  more  than  one- fourth  grown 
to  those  fully  grown.  This  indicates  that  the  period  of  egg 
depositU'ii  extends  over  a considerable  time,  thus  corresponding 
with  the  well  known  habits  of  the  insect  in  the  Fast,  where  the 
moths  are  known  to  continue  to  issue  and  deposit  eggs,  from 
early  in  May  until  the  first  of  October,  We  may  safely  infer 
that  any  time  between  May  and  Oetober,  these  beautiful  wasp- 
like  moths  are  flying  about  in  the  bright  sunshine  depositing 
eggs  upon  the  bark  of  prune  and  peach  trees. 

The  Egg. — These  eggs  are  scarcely  more  than  one-fiftieth  ol 
an  inch  long  b}'  half  as  broad,  and  are  nearly  oval  in  shape. 
They  are  usually  deposited  at  or  near  the  surface  of  the  ground, 
but  occasionally  one  occurs  high  on  the  trunk  or  even  on  the 
lower  branches.  They  are  deposited  singly  and  are  stuck  to  the 
outside  of  the  bark  b}-^  a gummy  substance,  no  effort  being  made 
*Foiirth  Biennial  Re])t.  Ore.  State  Bd.  of  Ilort.,  1S97,  p.  133. 


by  tire  niolli  to  secrete  tliem  in  crevices  of  tlie  bark  as  Ls  gener- 
nlly  supposed. 

Thp:  Larv.-E. — -The  eggs  in  a few  days  liatcli  into  very 
minute  and  veiyv  active  larvae  which  immediately  f)ore  into  the 
bark,  usualh^  entering'  through  some  minute  crack.  Having 
once  entered  the  inner  layer  of  bark  the  larva  bores  downward 
until  it  is  just  beneath  the  surface  of  the  groumb  where  it 
remains  feeding  upon  the  inner  bark  and  sapw<x>d  throughout 
the  remainder  of  the  season.  During  the  winter  it  remains 
dormant  in  its  burrow,  but  on  the  opening  of  spring  commences 
to  feed  and  continues  to  do  .so  until  fully  grown.  In  the  ca.se 
of  the  larger  ones  this  is  only  for  a short  time,  but  the  smaller 
<mes  undoubtedh'  continue  their  injury  until  well  jiast  mid- 
summer. 

A recent  examination  of  some  twelve  hundred  trees  has 
shown  that  at  this  sea.son  of  the  3^ear  ( April)  larvae  can  be 
found  in  all  stages  of  growth  from  those  not  more  than  one- 
fourth  inch  long,  to  tlio.se  nearh'  or  quite  fiilh^  grown.  They  are 
\-ellowish  white  in  color,  nearlj'  cylindrical,  the  head  and  first 
segment  is  brown,  and  when  fully  grown,  they  are  about  one  inch 
long.  (See  Plate  V,  c\  Fig.  i.) 

The  P'upa. — When  grown  the  larva  usually  leaves  its  ljur- 
row,  enters  the  ground  and  builds  from  its  own  fra.ss  and  particles 
of  bark  held  together  by  silken  threads,  an  elongate  cell  or 
cocoon  in  which  it  transforms  to  a rather  slender  brown  pupa, 
(Plate  V.  d,  Pdg.  i.)  Although  no  ])upae  have  been  found  as  %^et 
this  .sea.son,  a number  of  fully  grown  larvae  were  pre.sent,  in  the 
.soil  at  the  ba.se  of  the  trees,  where  they  had  evidently  begun  to 
construct  their  cocoons.  P'roni  this  fact  it  is  inferred,  .since  the 
])iipal  stage  lasts  l)ut  a few  days,  that  the  earliest  moths  emerge 
in  this  locality  not  far  from  May  15th,  and  since  larvae  in  all 
stages  of  growth  can  be  found  it  would  seem  that  they  will  eon- 
linue  to  pupate,  and  to  emerge  as  moths  throughout  the  summer, 

Injury  Done. 

In  badh’  infested  trees,  the  larger  roots  and  even  the  base  of 
the  trunk  may  be  entirely  girdled  and  the  tree  greatly  injured  01' 
even  killed  outright.  The  presence  of  a borer  in  a tree  is  always 
indicated  by  a ma.ss  of  jell\’-like  gum  mixed  with  sawdust-like 
castings  about  the  base  of  the  tree,  at  or  just  beneath  the  surface 
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of  the  ground,  or  at  lea.-^t  by  the  presence  of  the  sawdnst-like 
castings. 

So  far  asonr  ol)servation  goes  all  varieties  of  prunes  are  alike 
attacked,  irrespective  of  whether  they  are  grown  upon  peach  or 
[)lum  stocks.  }^Ir.  Dailey  states  that  they  have  injured  his  Pe- 
tites  most  ; Mr.  Pratt,  that  in  his  orchard  the  Italians  are  wor.se 
affected. 


Preventives  and  Remedies. 

All  successful  means  of  preventing  injury  from  these  borers 
are  based  upon  the  fact  that  the  moth  deposits  her  eggs  upon 
the  outside  of  the  bark,  and  the  young  larvae  when  hatched 
are  compelled  to  eat  their  way  into  the  tree  from  the  outside. 
Hearing  this  fact  in  mind  it  is  evident  that  any  application  to 
the  tree  during  the  summer  months,  that  will  prevent  the  moth 
from  depositing  her  eggs  upon  the  bark,  or  that  will  poison  or 
otherwise  destroy  the  young  larva  at  the  beginning  of  its  career, 
will  prove  perfectly  effective  in  preventing  all  injury  from  these 
borers. 

Many  methods  have  been  employed  to  accomplish  these  re- 
sults, all  of  which  can  be  conveniently^  grouped  under  two  general 
heads,  viz.,  (i)  mechanical  protectors  ; and  (2)  various  destruc- 
tive washes. 

Mechaxicai.  Protectors. — Several  kinds  of  tree  protec- 
tors, warranted  to  prevent  all  injury  from  borers  and  other  pests, 
have  been  placed  upon  the  market.  Some  of  them  are  very 
effective  ; but  for  cheapne.ss  and  efficiency  there  is  probably 
nothing  better  than  to  wrap  the  base  of  the  tree  with  a band  of 
heavy  paper  eight  or  ten  inches  wide.  The  earth  should  be  re- 
moved from  about  the  base  of  the  tree,  the  wrapping  applied  .so 
that  it  will  extend  two  or  three  inches  below  the  surface  of  the 
ground,  and  the  soil  replaced.  Care  should  be  taken  to  coniine 
the  wrapping  closely  to  the  trunk  with  strings,  otherwise  the 
moth  is  liable  to  crowd  in  and  depo.sit  her  eggs  upon  the  bark. 
Instead  of  paj)er,  a wrapping  of  straw  may  be  used  siicce.ssfully 
if  care  be  taken  to  leave  no  crevices  through  wliich  the  bark  is 
exposed.  At  first  thought  this  jiroce.ss  would  seem  to  be  very 
expensive,  but  Mr.  Dailey,  who  has  wrapped  a very  large  pro- 
])ortion  of  the  trees  in  his  thirty-live  acre  orchard,  tells  me  that 


the  expense  is  almost  nothing  as  compared  with  that  of  cutting 
the  grubs  from  unprotected  trees.  He  found  that  with  a little 
experience  one  man  could  wrap  6o  ) trees  per  day,  and  that  the 
expense  for  material  is  very  slight  indeed.  The  total  cost  of 
wrapping  his  trees  was  about  sixteen  dollars,  whereas  he  had  just 
previously  expended  nearly  three  hundred  dollars  in  “ wormitig  " 
the  same  trees.  It  is  hardly  necessary  to  add  that  his  trees  will 
be  protected  by  wrappers  in  the  future. 

Washes. — Various  washes  are  used  to  prevent  the  moth 
from  depositing  her  eggs,  or  to  coat  the  bark  with  a substance 
impenetrable  to  the  larva,  or  to  destroy  it  before  it  has  penetrated 
the  bark. 

For  the  first  purpose  Dr*.  Lintner  recc  mmends  a wash  made 
by  mixing  one  pint  of  crude  carbolic  acid  in  one  gallon  of  soft 
soap,  then  diluting  with  eight  gallons  of  water. 

For  the  second  purpose  probably  no  wash  is  better  than  a 
good  stiff  whitewash,  to  which  a little  glue  has  been  added  to 
make  it  more  permanent  and  impenetrable,  while  for  destroying 
the  young  larvae  nothing  is  better  than  some  poison,  a])plied  with 
some  substance  that  will  make  it  .stick  to  the  bark. 

For  all  ])ractical  ])urposes  the  combined  effect  of  all  three  of 
the  above  washes  may  be  obtained  by  using  a good  whitewash  to 
which  has  been  added  a little  glue,  a small  amount  of  carbolic 
acid,  and  a little  Paris  green.  Use  about  one  pint  of  the  acid  and 
two  or  three  ounces  of  Paris  green  to  each  ten  gallons  of  white- 
wash, and  apply  the  mixture  thoroughly  with  an  old  broom  or 
good  stiff  brush.  The  application  .should  l^e  made  between  the 
first  and  fifteenth  of  May,  and  should  be  re])eated  whenever  it 
a])pears  that  the  coating  is  becoming  imperfect.  We  are  of  the 
oj^inion  tliat  this  is,  withal,  the  chea])est  effective  ])reventive  of 
injury  from  the  peach-root  borer. 

Remedies.  The  above  mentioned  measures  are  only  pre- 
ventive. When  once  the  larva  has  entered  beneath  the  protecting 
cover  of  the  bark  and  exuding  gum  it  is  beyond  tlie  reach  of  any 
external  application  of  insecticide  substances.  The  only  satisfac- 
tory remedy  then,  is  to  examine  the  trees  carefully,  once  in  the 
tall  and  again  in  the  spring,  remove  a little  of  the  dirt  from  the  base 
of  the  tree,  and  whenever  the  jiresence  of  a borer  is  indicated  l)y 
the  exuding  gum  or  sawdust-like  castings,  cnit  it  out.  It  is  then  a 


good  plan  to  prevent  decay  hy  covering  the  wound  with  grafting 
wax. 

Even  with  experience^  this  method  of  controlling  the  root 
borer  is  quite  expensive^  and  should  be  emplo^^ed  only  as  supple- 
mentary to  one  of  the  preventive  measures  above  described.  At 
best  it  removes  the  borer  only  after  the  injury  is  done  and  then 
011I3'  at  the  expense  of  a more  or  less  serious  wound  to  the  tree. 
First  use  one  o-f  the  preventive  measures^  then  if  an  occasional, 
tree  becomes  infested  use  the  knife. 

Various?  other  methods  of  destroying  the  loorer  have  been 
recommended.  Apparently  good  results  have  l>een  obtained. 
hy  scooping  out  a shallow'  basin  about  the  base  of  the  tree  and 
filling  it  with  hot  w'ater,  while  others  by  using  a small  oil  can,  or 
similar  device,  inject  a small  quantit}^  of  kerosene  oil  or  bisul- 
phide of  carbon  into  the  burrow'  made  Iw  the  Ixirer,  and  report 
that  it  is  effective. 

All  of  these  methods,  how'ever,  are  fully  as  expensive  and. 
trouble.some  as  the  “ knife  remedy and  have  the  disadvan- 
tage that  one  leaves  the  tree  not  knowdng  that  the  w'ork  has 
been  effective. 

No.  2.  The  Pacific  Peach-Tree  Borer. 

Sanninoidea  opalescent  ( H3'.  Kdw. ) 

This  iirsect  is  undoubtedly  pre.sent  in  the  state,  and  in  fact 
ina^'  very  largeh'  take  the  place  of  S.  exitiosa  in  Southern 
Oregon,  where  it  .seems  to  have  been  introduced  from  California 
betw'een  ten  and  fifteen  ^’-ears  ago. 

It  so  closeh'  resembles  the  latter,  however,  both  in  general 
ilppearance  and  in  habits,  that  it  is  unnece.ssaiy  to  speak  of  it  in 
a w'ork  of  this  kind  other  than  to  state  that  the  same  preventive 
and  remedial  measures  that  have  been  recommended  for  the  east- 
ern peach-tree  borer,  w'ill  prove  equalh'  effective  against  its  west- 
ern relative,  except  that  the  latter  is  somew'hat  more  difficult  to 
remove  with  the  knife,  .since  it  frequently  bores  more  deeply  into 
the  .solid  wood. 

It  is  probalde  that  the  letter  of  Mr.  R.  V.  Pratt,  above  cited, 
refers  to  the  w'ork  of  this  insect  where  it  states  that  “they  had  in 
many  cases  jienetratcd  the  heart  of  the  tree.”  The  larvae  of 
S.  exitiosa  confines  it.self  almost  entirely  to  feeding  upon  the 
inner  bark  and  .sapwood. 


I'K'r.  1,  Peach-Tree  Porcr.  FKr.  2,  Cicada. 

I'I(»  3.  Il'orh  ()/'  /'iaf-/ leaded  .Ipple-Tree  JUaer. 


V. 


No.  3.  The  Flat-Headed  Apple-Tree  Borer. 

Chrysobothris  femorata  ( I'ab. ) 

In  addition  to  injuries  by  both  ot  the  above  mentioned  root- 
borers,  trunks  of  prune  trees  are  sometimes  attacked  by  the 
larvae  of  this  well  known  apple-tree  pest. 

During  the  last  two  years  I have  received  several  reports  of 
such  injury  by  this  insect,  and  have  recently  received  from  Mr. 
Julius  Priester,  of  Oregon  City,  a section  of  the  trunk  of  a young 
prune  tree  containing  a borer  which  I have  been  able  to  identify 
as  the  larva  of  this  insect. 

Description  and  Life- H istory . 

The  adult  insect,  Fig  i . is  a beetle  belonging  to  the  family 
Ihtpi'esHdat\  to  which  many  of  the  worst  enemies  of  fruit  and 
shade  trees  belong.  It  is  nearly  inch  long,  flat  and  rather 
oblong  in  shape,  and  is  of  a greenish-black  color  above  with  the 
surface  uneven,  but  polished  and  shining.  Beneath  it  has  a 
brilliant  coppery  lustre. 

The  beetles  are  most  abundant  in  neglected  orchards  where 
they  may  be  seen  running  actively  about  on  the  tree  trunks  in 
the  bright  sunshine  of  a May  or  June  day. 

Although  most  commonly  known  as  a pest  of  the  apple  they 
originally  worked  upon  the  oak,  and  in  addition  are  also  known 
to  attact  the  soft  maple,  willow,  mountain  ash,  box  elder,  linden, 
])each,  pear,  cherry,  and  prune. 

When  working  upon  fruit  trees  the  female  usually  selects 
one  that  has  been  injured  by  sun-.scald  or  by  “ winter  killing” 
or  that  is  for  some  other  reason  unthrifty,  and  depo.sits  her  eggs 
under  the  loose  scales  or  in  the  crevices  of  the  bark , fastening 
them  in  position  with  a glutinous  substance.  Usually  only  one  is 
deposited  in  a place,  but  occasionally  several  are  placed  together 
in  a group.  A small  tree  tnmk,  about  four  inches  in  diameter 
and  three  feet  long,  that  is  before  me,  shows  Jjie  work  of  no  less 
than  fifteen  of  these  borers.  Plate  V,  P'ig.  3,  shows  one  c>f 
the  burrows  near  the  origin  of  which  are  the  beginnings  of  two 
similar  ones. 

The  eggs  soon  hatch  and  the  young  larvae,  after  boring 
through  the  outer  bark,  continue  to  feed  u]K)u  the  sa]*wood,  the 
burrows  gradually  becoming  1)roader  and  broader  as  the  larvae  in- 
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crease  in  size.  One  such  b('»rer  may  completely  <^irdle  and  kffS 
a small  tree,  and  several  of  them  will  greatly  injure  or  even  kill 
trees  of  the  size  al)Q,ve  mentioned,  or  even  larger.  When  fully 
grown  each  larva  bores  deeply  into  tlie  solid  wood,  or  at  least 
excavates  a cliamher  or  cell  in  whicli  it  changes  to  tlje  pupa 
shown  at  b.  Fig.  i.  Just  bef  >re  tlie  change,,  it  is  about  ^ of  an 
inch  long  and  its  head  and  anterior  segments  are  enormously  de- 
veloped. Its  characteri.stic  ap|)ea ranee  is  well  shown  vA  Fig. 

Dicerca  divencafa  (Say),,  another  borer  very  similar  to  the 
above,  but  .somewhat  larger,,  has  also  been  reported  by  Prof,  F. 
b.  Washburn  as  occa.sionally  injuring  the  prune. 


Preventives  an«f  Remedies^ 


Since  the.se  in.sects  rarely  attack  perfectly  healtlyv  vigorous 
ti'ees  die  l>est  method  of  preventing  injury  is  to  insure  such  tree.s 
l>y  extra  care  and  cultivation,  l>y  i)reventing 
so  far  as  jx)s.sible  all  injury  from  “fsimscakr ' 
and  “winter  killing”  by  shading  the  trunk.s 
of  young  trees  with  a piece  of  lx_)ard  or 
something  similar  stood  upright  in  the 
ground  by  the  .south-west  .side  of  die  tree, 
or  by  wraoping  them  as  for  the  peach-tree 
l>orer.  However,  trees  that  are  not  vigor- 
ous or  that  have  lieen  injured  in  any  way 
may  be  effectively  protected  from  borers  by 

Iply'e-tree  ajiolving  the  poisoned  whitewash  or  the 
hover,  a larva,  b tmpa,  iir  .,1  i*. 

V head  of  barer,  recommended  for  the  ]>each  tree 

I'lG.  I.  borer.  They  should  be  aipplied  for  this 

purpo.se  about  the  middle  of  May. 


Rat-headed 


No.  4.  Cicadas  or  Harvest  Flies. 

Ratypedia  piittiaiuii  rhler.t 

()ne  of  the  injuries  to  prune  branches  nio.st  otten  referred  to 
die  hviitomologist  i.s.«hoWii  at  a,  h'ig.  2,  Plate  \'.  It  consists  ol  a 
conspicuous  irregular  double  row  of  punctures  in  the  bark,  through 
each  of  which  a small  “brush  ” of  sjilintered  wood  protrudes, 
'I'his  injury  is  caused  by  a female  cicada  in  the  act  ot  dejiositing 
lier  eggs.  These  in.sects  are  cloNel>'  related  to  the  celebrated  seven- 

No.  38,  Ore.  Ivxpt.  Sta,  j).  19. 

Mieterniined  t)v  Mr.  C.  F,  Baker. 


teen-year  “ locust which  occasionally  does  such  serious  damage 
to  fruit  and  forest  trees  in  the  Eastern  vStates,  but  differs  from  that 
insect  in  several  respects,  the  most  imjx)rtantof  which  is  the  fact 
that,  whereas,  that  wears  in  a given  locality  onlv  /nice  in  seven- 
teen years,  our  native  species  occurs  annually. 

The  young,  or  nymphs^  Fig,  2,  Plate  \)  of  this  insect 
live  entirely  under  ground  and  do  no  appreciable  haran.  When 
fully  grown  they  emerge  from  the  ground,  ascend  trees  or  other 
objects  and  soon  become  firmly  attached.  In  a short  time  the 
skin  splits  down  the  bark  and  the  adult  insect  (c,  Fig,  2,  Plate  V) 
emerges. 

After  pairing,  each  female  resorts  to  some  tree  and  yiroceeds 
to  deposit  her  several  hundred  eggs.  Selecting  a suitable  twig, 
with  her  strong  saw-like  ovipositor  she  makes  a ragged  double 
puncture  in  it,  and  depo,sits  an  egg  in  each.  Then  moving  for- 
w'ard  she  repeats  the  operation.  This  process  is  coi>tiimed  until 
<i  row  of  perhaps  a dozen  ]miictiires  have  been  made,  when  she 
repairs  to  another  twig  and  repeats  the  operation.  One  female 
niay  thus  injure  a large  number  of  twigs  before  her  supply  of 
eggs  is  exhausted. 

d'he  wounds  made  by  this  ]>rocess  are  almost  invarial)ly  found 
on  twigs  not  more  than  one-half  the  diameter  of  an  ordinary  lead 
pencil,  and  so  weaken  them  that  they  are  easily  broken  by  the 
wind  during  the  first  or  .second  season.  If  this  does  not  occur  no 
serious  injur>'  is  done,  since  the  young  cicadas  as  .soon  as  hatched 
<lrop  to  the  ground  wiihoiit  working  upon  the  tree  at  all. 

Fortunately  these  iii.sects  are  not  numerous,  and  a very  large 
proportion  of  their  eggs  are  deposited  upon  other  than  fruit  trees. 
It  is  the  con,s])icnons  nature  of  the  injuries,  rather  than  their 
frequeiic}’.  tliat  brings  them  so  ])roniinently  before  llie  attention 
of  orchardists.  'I'here  is,  however,  no  cause  for  alarm,  and  no 
remedial  or  ])reventive  measures  need  be  employed,  unless  tlie 
attacksu'become  much  more  serious  than  they  have  yet  been.  It 
is  usually  recummeiided  lo  cut  off  and  burn  the  freshly  punctured 
branches,  but  since  the  injury  itself  woidd  not  do  more  than 
cause  the  loss  of  the  twig,  and  since  the  very  few  eggs  destroyed 
would  not  preee])tably  diminisli  atUic'ks  in  the  future,  T do  not 
.see  the  iiece.ssity  for  such  a coinse.  log.  2,  Plate  \’  repre.sents 
a less  common  s])eeies  with  wings  folded. 


No.  5.  The  Branch  and  Twig  Borer. 

Polycaou  confertus  Lee. 

Very  rarely  prune  trees  in  this  state  are  injured  by  this 
beetle,  which  bores  into  the  smaller  branches  and  twigs.  The 
axil  of  a bud  or  of  a small  branch  is  usually  selected  as  the  spot 
to  begin  o]:>erations  and  from  there  the  comparative!}'  large  open 
burrow  extends  downward  and  inward  to  the  center  of  the 
branch.  The  injury  it.self  is  in.significant,  except  that  the 
branch  may  be  .so  weakened  that  it  readily  breaks  in  a strong 
wind. 

Very  little  is  known  regarding  this  insect  and  its  habits. 
The  adult  beetle,  which  does  the  injury  is  one-half  inch  long, 
is  nearly  cylindrical  and  is  brown  in  cok»r.  In  California  it  is 
.said  to  be  partial  to  olive  trees,  but  has  also  been  reported  as 
attacking  the  peach,  apricot,  almond,  apple,  pear  and  grape,  and 
the  grub  or.larva  has  been  found  boring  in  live  oak.  and  almond 
trees.  In  this  state,  adult  beetles  in  freshly  made  burrows  in 
prune  twigs  were  received  at  the  Experiment  Station  in  January. 

Remed  ies. 

Unle.ss  this  insect  becomes  much  more  injurious  than  it  has 
been  no  means  of  preventing  its  attacks  will  be  necessary. 
Should  a remedy  become  necessary,  it  is  probable  that  a spraying 
with  lime,  sulphur  and  salt,  or  with  whale  oil  soap,  at  the  time 
the  attack  begins,  would  reijelthe  beetles  from  the  tiees.  If  Paris 
green  should  also  be  added  to  either  of  these  sprays  it  would 
probably  poison  any  of  the  beetles  that  should  attempt  to  eat 
into  the  twigs. 

No.  0.  The  San  Jose  Scale. 

Aspidiotiis  pen/iciosus  Coinst. 

Scales  in  General. 

There  is  no  group  of  insects  of  greater  economic  importance 
than  that  which  contains  the  peculiar  creatures  kno\vn  as  scale 
insects,  or  simply  scales.  There  is  hardly  a shrub  or  tree  that 
is  not  subject  to  their  attacks,  and  often  entire  orchards  are 
seriously  injured  by  their  ravages.  The  often  minute  size  of 
the  creatures  and  the  difficulty  of  destroying  them,  together 
with  their  wonderful  prolificacy,  all  combine  t(.  make  them 
formidable  pests  of  the  orchardist.  It  is  only  necessary  to  men- 
tion the  mealy  bug  of  greenhou.ses,  the  fluted  scale  of  California. 


llie  peach  scale  of  the  south-eastern  United  States,  the  New  York 
plum  scale,  or  the  well  known  subject  of  this  article  to  establish 
the  truth  of  this  statement. 

The  life  history  of  scale  insects  is  very  peculiar  and  bears 
ail  intimate  relationship  to  the  proper  remedies  to  be  used  in 
destroying  them.  The  fully  grown  individuals  are  covered  wnth 
a w’axy  excretion  w^hich  may  be  of  a wdiite  fluffy  nature,  or  may 
form  a dense  protective  scale.  These  scales  vary  in  size,  shape, 
color  and  markings  with  the  different  siiecies  or  kinds,  and  give  to 
the  insect  a peculiarly  lifeless  appearance,  so  much  so  that  it  is 
difficult,  in  main'  cases,  to  realize  that  they  are  covering  li^-ing 
organisms  wdiich  may  be  seriously  reducing  the  vitality  of  the 
infested  plant.  But  if  .some  of  these  .scales  be  carefully  lilted 
from  their  resting  places  there  wall  be  found  under  them  either 
.soft  flesh}'  bodies,  the  insects  themselves,  or  ninntrcus  eggs. 
In  the  former  case  the  females  wnll  usually  begin  to  produce 
living  young  or  eggs  on  the  advent  of  .settled  w'arm  weather, 
and  will  continue  to  produce  them  for  several  weeks.  In  the 
."econd  ca.se  the  eggs  w’ill  all  hatch  nearly  at  the  same  time. 

In  either  case  the  verv  voiiiig  sc.des  are^active,  six  legged 
micro.scojvic  creatures,  wdiich  at  first  crawd  rapidly  about  but 

soon  attach  them.selves  firmly 
to  some  tender  growdh  and 
feed  upon  the  sap.  When 
first  hatched  the  males  and 
females  are  very  similar,  but 
their  future  development  dif- 
fers greatly.  The  females 
grow  rapidl}-,  but  wdien  full}- 
grown  consist  onl}-  of  a fleshy 
l)ody  covered  by  a more  or 
less  den.se  .scale.  The  legs, 
antennae  and  eyes  have  en- 
tirely disa])])eared,  and  of  all 
the  apjiendages  of  the  body 
only  the  W’cdl  developed  mouth 
]>arts  remain.  The  body  grad- 
ually becomes  distended  with 
l-K',.  2.  /'(’uiafr  S(vi  Jose  S(a/r.  eggs  or  young  and  after  the'}' 


are  produced  the  ft  male  dies.  The  fully  grown  male  instead  of 
being  motionless  and  without  appendages,  as  is  the  female,  is  a 
minute  acti^’e  creature  with  two  broad  wings,  long  antennae,  "“six 
legs,  well  develoj^ed  eyes  but  no  mouth  parts. 

Distribution  of  San  Jose  Scale. 

Of  all  scale  insects  that  attack  our  deciduous  fruit  and 
forest  trees  the  vSan  Jo.se  .scale  is  by  far  the  worst.  Dr.  How- 
ard, United  vStates  Entomologist,  writes  that  ‘‘  there  is  perhaps 
no  insect  capable  of  causing  greater  damage  to  fruit  interests  in 
the  United  States,  or  perha[)s  in  the  world,  than  the  San  Jose 
scale.” 

This  pest  was  discovered  at  San  Jose,  California,  about  1870. 
Where  it  came  from  is  not  definitely  known,  but  at  the  pre.sent 
time  it  is  pretty  well  distributed  throughout  the  states  of  Califor- 
nia, Oregon  and  Washington, 
and  in  British  Columbia.  It 
has  also  invaded  Idaho  on  the 
north  and  Arizona  and  New 
Mexico  on  the  south,  and 
within  the  last  fe^’  years  has 
become  widely  distributed 
overi^the  Eastern  vStates.  where 
it  .seems  equally  at  home  and 
equall}’  as  injurious  as  on  the 
Pacific  Coast.  In  Oregon  it 
it  is  found  at  Ashland,  Rogue 
River  vallec  , Umpqua  Ferry,  3-  ^lale  San  Jose  Scale. 

and  at  .several  localities  in  the  Willamette  valley  in  the  western 
part  of  the  state,  and  at  The  Dalles,  Walla  Walla  valley  and 
Union  in  ^the  eastern  jrart.  lE'ery where  it  infests  the  a})ple. 
ipear,  peach,  plum,  prune,  cherry,  currant,  rose,  willow,  and 
numerous  other  deciduous  trees  and  is  a serious  ])est  of  each, 
occuring  as  it  does  on  all  parts  of  the  plant,  the  limbs,  the  leaves 
and  the  fruit.  It  does  not  attack  coniferous  trees  nor  does  it 
breed  upon  rocks,  as  has  been  .several  times  reported  by  observers 
in  different  parts  of  the  state. 

General  Appearance  of  San  Jose  Scale. 

'I'he  worst  feature  of  an  attack  by  this  pest,  is  the  fact  that 
the  insect  is  .so  small  and  incoiisincuous  that  it  often  remains  un- 


noticed,  while  at  the  same  time  it  spreads  so  rapidly  over  the 
branches,  leaves  and  fruit  that  it  is  rarely  a tree  can  survive 
an  unchecked  attack  for  more  than  two  or  three  years.  The 
tree  ma}’  l)e  s?en  to  lack  vi.yor  but  often  the  cause  of  the  disease 
is  overlooked.  And  yet  the  S ui  Jose  scale  is  easily  recognized 
when  onci  .seea.  O i badlv  infested  plants  the  small,  nearh’  cir- 
c.ilar,  grey  scales  lieclosi  LO.^edier,  even  overlapping  one  another, 
and  g ve  the  appearance  of  a grey  seurf\-  deposit  on  the  infested 
]xirt.  Thenatiril,  rich  red,  or  broam 

■A: 


Flu.  4- 


cohm  of  the  branch  is 
obscured  and  ap- 
[)ears  as  though 
covered  with  fine 
ashes.  If  this 
scurf}^  covering  be 
.scraped,  so  as  to 
crush  the  insects 
under  the  scales,  a 
yellowish  oil}^  ap- 


S/ai^es  of  Development  of  Male 
San  Jose  Scale. 

pearance  is  produced.  When  present  in  comparatively  small 
numbers  on  smooth  bark,  or  on  the  fruit,  the  appearance  of 
the  .scale  is  even  more  characteristic  since  each  individual 
scale  is  surrounded  by  a distinct  reddish  di.scoloration.  This  is  so 
con.spicuous  that  it  is  of  great  use  in  enabling  one  to  recognize, 
at  the  beginning,  an  attack  which  otherwise  might  remain  un- 
noticed for  some  time. 


Life-  H istory . 


Although  the  San  Jose  scale  has  been  known  as  a fruit  pest 
for  111  )re  than  twe!ity  years,  its  full  life-history,  which  has  an 
Important  bearing  on  the  subject  of  remedies  to  be  used,  was 
not  worked  out  until  three  years  ago.  At  that  time  Dr.  How- 
ard, aided  by  Mr.  Pergande,  demonstrated  that  the  insect  develops 
as  follows 

“ The  winter  is  passed  by  the  nearly  full-grown  insects  under  the  ])ro- 
tection  of  the  scale.  Karly  in  April  in  this  latitude  (Washington,  I).  C. ) 
the  hibernating  males  emerge,  and  by  the  middle  of  May  the  over-wintered 
females  mature  and  begin  to  give  birth  to  a new  generation,  continuing  to 
I)roduce  young  for  a period  of  upward  of  six  weeks,  when  thev  reach  the 
limit  of  production  of  young  and  perish. 

“ The  adult  gives  birth  immediately  to  living  young,  differing  in  this 
respect  from  most  other  scale  insects.  Ordinarily  eggs  are  deposited  be- 
neath the  scale,  which  in  the  course  of  a longer  or  shorter  time  hatch,  and 
tlie  young  larvae  m ike  their  escape  and  migrate  to  different  parts  of  the 
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plant.  In  the  case  of  s )nij  scale  insects  the  female  fills  its  scale  vv'ith  eg'j^s 
in  the  fall  an-l  perishes,  the  ei^^i^s  vvinterinj^  over  ainl  hatching  the  follow- 
ing spring.  In  others  the  insect  hibernates  in  the  nearly  matin e condition, 
as  does  the  vSan  Jose  scale,  and  depasits  eggs  in  the  spring  or  early  summer. 
Tne  viviparous  habit,  or  the  giving  birth  to  living  young,  po.sses.sed  ba*  the 
Sin  Jose  scale,  finds  a parallel  in  many  other  insects  and  frequently  in 
j)lant  lice.”  * * ""  ■■  . 

“The  newly  born  larva,  Fig.  is  an  almost  microscopic  creature  of 
lie  orange  yellow  color,  with  long  oval  body,  and  with  the  customary  six 
legs  an  1 two  feelers  Tne  lon^  threa  1-like  prob  ascis  with  which  the 
juices  of  the  plant  are  sucked  up  is  d aalale  I on  itself  and  lies  in  an  invagi- 
nfltion  of  the  liody  wall,  the  tii>s  only  projecting. 

“After  crawling  about  for  a few  hours  the  young  larva  .settles  down 
and  slowly  works  its  long  bristle-like  sucking  beak  through  the  bark,  folds 
its  antennae  and  legs  beneath  its  body  and  contracts  to  a nearly  circular 
form.  The  develo]mient  of  the  scale  begins  even  before  the  larva  be- 
comes fixed.  The  secretion  .starts  in  the  form  of  very  minute  white  fibrous 
waxy  filaments,  which  spring  from  all  parts  of  the  body  and  mpidly  become 
more  numerous  and  dense.  '''  '''  The  scale  is  formed  by  the 

slow  matting  and  melting  together  of  the  filaments  of  wax. 

“ The  111  lie  and  fema’e  scales  are  exactly  similar  in  si/.e,  color,  and 
shape  until  after  the  fir.st  molt  which  occurs  twelve  days  after  the  emerg- 
ance  of  the  larva.  With  this  molt,  however,  the  insects  beneath  tlie  scales 
lose  all  re.semblance  to  each  other. ” 

Fig.  4,  Page  114,  illu  grates  tlie  different  .stages  in  the  devel- 
opment of  the  male  which  emerges  as  the  adult  shown  at  Fig. 
3,  Page  1 13.  early  in  April.  Fig.  2,  p ige  112,  s’lOvVS  t’.ie  adult 
female. 

“ The  length  of  a generation  is  determined  by  the  female,  and  covers  a 
])eriod  of  Ironi  thirty-three  to  forty  days.  Successive  generations  were 
followed  carefully  throughout  the  summer,  and  it  was  found  that  at  Wash- 
ington four  full  generations  are  reg  daily  developed,  with  the  yiossiliility  of 
a partial  fifth  generation.” 

It  was  further  sliown  th  it  am  mg  the  wintering  individuals 
the  males  greatly  predominate  and  that 

“ The  numbers  of  both  sexes  are  insignificant  conqiared  with  the  ]jrog- 
eny  of  the  later  generations.  The  males  still  ])redominate  in  the  second 
generation,  but  in  the  third  and  fourth  generations  the  females  considerably 
outnumber  the  males,  in  one  instance  the  females  from  a single  mother 
reaching  the  astonishing  number  of  464,  which,  with  122  males  from  the 
same  ])arent,  makes  the  progeny  of  this  female  586  insects.  'I'aking  2ih> 
females  as  an  average  of  the  different  generations  fo.'*  the  year,  the  product 
of  a single  individual  from  spring  to  fall  amounts  to  1.608.040,200  females. 

* * * The  males  may  be  estimated  at  the  same  number,  giving 

a total  of  3. 2 1 6,oS.),4(K)  descendants  from  a. single  insect  in  a single  season 
It  is  not  to  be  expected,  of  course,  that  all  the  individuals  from  a scale 
survive  and  perform  their  function  in  life,  but  under  favorable  condi- 
tions, or  in  the  case  of  a tree  newly  infested  or  not  heavil'’  iucrusted,  the 
vast  majority  undoubtedly  go  through  their  existence  without  accident. 
Neither  the  rajiidity  with  which  trees  become  infested  nor  the  fatal  effect 
which  so  early  follows  the  appearance  of  this  scale  insect  is  therefore  to  be 
wondered  at. 

“Owing  to  the  long  jieriod  during  which  the  female  is  I'ontinually 
producing  young,  the  <lifferent  giaieratious  or  broods  in  the  course  of  the 


summer  are  not  distinctly  marked  and  merge  insensibly  into  each  other — so 
much  so  that  at  almost  any  time  there  will  be  found  young  larvae  running 
about  over  the  trees  and  scales  in  all  stages  of  development. 

In  this  latitude  the  first  young  appear,  as  noted,  by  the  middle  of 
May.  * * The  larvae  are  continuously  present  on  the  trees  until 

further  hatching  is  prevented  by  severe  frosts. 

“ In  . autumn,  or  when  further  development  is  stopped  by  cold  weather, 
hibernation  is  begun  by  scales  in  all  stages  of  development,  from  the  white, 
minute,  down-covered  recentlv  hatched  young  to  the  mature  and  full-grown 
females  and  males.  Unquestionably  many  young  perish  during  the  winter, 
and  normally  in  spring  quite  a percentage  of  the  smaller  or  half-grown  scales 
will  be  found  to  have  perished.  It  is  very  probable  that  many  females  have 
union  with  the  males  in  the  fall,  but  the  majority  of  them  are  unquestion- 
ably immature,  and  are  fertilized  in  this  latitude  early  in  April  by  overwin- 
tered males  which,  as  we  have  noted,  appear  nearly  a month  before  the 
first  young  of  the  spring  brood.” 

How  the  Scale  Spreads. 

Since  the  female  scale  is  motionless  and  permanently  fixed 
to  the  branch  on  which  it  feeds,  it  is  frequently  asked  how  it  is 
that  the  scale  has  spread  .so  rapidly  over  such  a vast  territory. 
Observation  has  shown  that  even  in  its  active  larval  stage  the 
insect  is  incapable  by  its  own  exertions  of  getting  more 
than  a few  feet  from  the  tree  on  which  it  was  born.  Bntl)y 
crawling  upon  birds,  insects  or  other  animals  or  by  being  wafted 
short  distances  by  the  wind,  it  is  readily  transported  from  tree  to 
tree  in  the  same  or  neighboring  orchards.  From  one  locality  to 
another  it  is  invariably  carried  upon  infested  fruit  or  nursery  stock, 
ft  would  therefore  seem  that  the  State  Board  of  Horticulture,  the 
nurserymen  of  the  .state,  and  everyone  else  should  be  encouraged 
in  every  way  possible  to  continue  the  efforts  to  prevent  the  sale 
or  shipment  of  nursery  stock,  except  under  a certificate  of 
inspection,  and  to  prevent  the  sale  of  infested  fruit.  A strict 
enforcement  of  the  law  would  undoubtedly  cause  serious  incon- 
v^’enience  and  lo.ss  to  a few  individuals,  but  considered  from  the 
point  of  view  of  the  growing  horticultural  interests  of  the  ^tate, 
it  is  .seen  to  be  e.ssential. 

Enemies  of  the  San  Jose  Scale. 

In  our  warfare  against  this  insect  we  are  aided  by  several 
minute  parasitic  insects  and  by  some  predaceous  ones. 

The  most  important  of  the  latter  is  perhajrs  the  twice-stabbed 
lady  )>ng,  Chilocorus  bivnlneriis.  This  is  a shining  black  species,  a 
little  more  than  one-eighth  of  an  inch  hmg  and  nearly  as  wide, 
and  with  a l)right  red  spot  on  each  wing  cover. 

In  t'le  east  the  most  useful  of  these  lady-bugs  is  a minute 
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black  species  known  as  Pentilia  miscUa.  It  Is  scarce h-  as  farge  a< 
a pinhead  and  is  shining  black  in  color.  Until  recently  it  was 
supposed  to  be  a distinctly  eastern  species  but  in  1894  it  was 
found  at  Marysville,  California,  and  in  March,  1896-.  Mr.  H.  E. 
Dosch,  Horticultural.  Coinniissioner  of  the  first  district,  sent  me 
for  identification  specimens  he  had  ol>served  feeding  upon  the 
scale  at  Hillsdale.  I immediatly  wrote  Mr.  Dosch  as  follows  : 
“The  small  beetle  * * is  evidently  Pentilia  rnisella  a little  coc- 

cinellid  beetle  which  is  one  of  the  most  efficient  enemies  of  the  San  Jose- 
scale  ill  the  east.  * I would  siig,i>^est  that  specimens  be  sent  to  each 

of  the  other  commissioners  to  enable  them  to  recognize  the  species,  and 
that  they  search  for  it  in  their  localities.  If  it  should  prove  to  be  not  very 
widely  distributed  in  the  state,  undoubtedly  much  good  could  be  done  by 
introducing  it  in  the  localities  in  which  it  does  not  exist.” 

Later  my  identification  of  the  species  was  verified  by 
Dr.  Howard. 

Remedies. 

The  most  satisfactory  remedy  for  the  San  Jose  scale  is  to  thor- 
oughh'  ,spra\'  the  trees  in  winter  with  the  lime,  salt  and  sulphur 
wash.  vSummer  sprays  are  alni(-st  entirely  useless  against  this 
particular  insect.  This  is  due  to  the  fact  that  the  female  insect, 
herself  protected  under  a scale  that  is  practically  impervious  to  any 
spray  that  the  tree  can  endure  when  in  leaf,  continues  to  give  birth, 
to  living  young  for  a period  of  several  weeks  ; and  the  young 
.scales,  which  at  first  are  easily  destroyed,  inside  of  two  or  three 
days  secrete  a covering  that  is  ahso  practically  impervious  to  any 
washes  that  can  be  applied.  Hence  to  eradicate  the  insect  bv 
summer  spraying  would  require  an  application  every  two  or 
three  days  for  several  weeks. 

The  lime,  salt  and  sulphur  wash  is  best  prepared  as  follows: 
Shike  fifty  ])ounds  of  lime,  then  add  fifty  pounds  of  sulphur,  and 
fifty  to  .seventy-five  gallons  of  water.  boil  the  mixture  for  an 
hour  or  more,  or  until  the  ingredients  are  pr.ictically  all  di.ssolvcd. 
I'hen  dilute  to  one  hundred  and  fifty  gallons.  This  formula  is 
ba.sed  upon  results  obtained  by  Mr.  Emile  vSchanno  in  his  e.x- 
tensive  experiments  in  the  Fourth  Horticultural  District. 

'I'he  best  results  are  obtained  by  ajiplying  the  mixture  while 
still  warm,  and  by  ap])lying  it  with  considerable  force  in  the  torni 
of  a rather  coarse  spray.  'I'he  in.sects  multiply  with  such 
astonishing  ra])idity  that  it  is  e.ssential,  if  one  hopes  to  .satistac- 
torily  control  them,  to  destroy  nearly  every  s])ecimen.  It  is 
therefore  necessary  that  the  spray  be  dashed  upon  the  infested 
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})Tanclies  with  siicli  force  that  it  will  drench  every  ])art.  One 
such  thorough  application  of  the  above  wash  each  year  will  prove 
entireh’’  satisfactory  in  keeping  the  scale  in  check  in  the  worst 
infested  orchard. 

No.  6.  The  Bud  Moth. 

Tmctocera  ocellana  vSchrif. 

I am  not  aware  that  this  destructive  insect  has  before  been 
recorded  as  present  in  this  state,  although  it  has  been  present 
in  the  Eastern  States  for  more  than  half  a century  and  has  come 
to  be  recognized  as  one  of  the  most  destructive  of  orchard  pests 
as  well  as  one  of  the  very  hardest  insects  to  combatv 
Present  at  Portland. 

April  2ist  of  this  year,  I received  from  Mr.  J.  J.  Borg,  of 
f^ortland,  a quantity  of  cherry  leaves  that  were  being  seriously 
injured  b}-  numerous  small  dark-colored  Tortricid  larvae.  I at 
once  suspected  tlfat  these  larvae  represented  the  skirmish  line  of 
the  bud  moth,  but  to  be  certain  I sent  a few  of  them  to  Dr. 
Howard,  who  under  date  of  May  yth  replied  that  “ there  is  little 
doubt  that  the  larvae  which  you  send  are  the  larvae  of  the  eye- 
spotted  bud  moth,  Tmctoccra  ocellana.'^  May  24th  all  doubt  as 
to  the  true  nature  of  the  pest  was  removed  by  the  issuing  of 
.several  moths  of  this  species. 

Distribution. 

This  insect  is  of  Euro])ean  origin  and  was  first -described 
jnore  than  a century  ago.  In  this  country  it  first  attracted  atten- 
tion as  an  injurious  species  al)out  1840,  the  first  account  of  its 
work  apparently  being  the  one  published  by  Dr.  Harris  in  1841. 
Since  then  it  has  spread  over  the  New  England  States,  the  Middle 
States,  and  Canada,  and  has  been  re]:>orted  from  Washington,  I). 
C.,  Michigan  and  Missouri.  In  1893  B was  introduced  at  Genesee, 
Idaho,  on  nursery  stock  from  Rochester,  N.  Y.,'='  and  now  it 
has  obtained  a foothold  in  Oregon.  Whether  the  Portland 
specimens  Irave  spread  from  the  Idaho  importation  or  whether 
they  have  been  introduced  from  the  Ivast  on  infested  nursery  stock 
I do  not  know. 

Nature  of  the  Injury- 

The  small,  brown,  half-grown  larvae  of  this  insect  pass  the 
winter  in  minute  iiicon.S])icuous  cocoons  on  the  twigs  and  branches 
*C.  V.  Pi])er,  Bui.  17,  Wash.  I\xpt,  Sta.,  ]>.  24. 


M9 

of  infested  trees.  Early  in  spring,  as  soon  as  the  buds  begin  to 
open,  they  leave  their  temporary  winter  quarters  and  attacking 
both  fruit  and  leaf 'buds,  injure  many  of  them  so  seriously  as 
to  stop  their  growth.  On  large  thrifty  trees  this  injury  is  of  but 
little  account  unless  the  insects  are  very  numerous  : but  in  young 
orchards  or  in  the  nursery  it  seriously  interferes  with  the  proper 
shaping  of  the  trees.  Some  of  the  larvae  bore  into  the  buds  be- 
fore the}'  have  opened,  but  the  larger  ])roportion  attack  the  half- 
opened  buds  and  feed  upon  the  expanding  leaves  and  flowers, 
tying  them  together  with  silken  threads.  vSee  Fig.  2,  Plate  \’I. 
Some  of  the  partly  eaten  leaves  turn  brown  and  thus  render  the 
work  of  the  insect  quite  conspicucus.  The  tying  together  of  the 
opening  leaves  and  flowers  and  the  brown  appearance  of  man>-  of 
them,  are  the  most  characteristic  indications  of  the  work  of  this 
pest. 

Description  and  Life- H istory . 

The  half-grown  larvae  winter  in  inconspicuous  temporary 
cocoons  which  are  usualh’  .secreted  about  the  Inids,  011  the  twigs 
and  smaller  branches.  See  P'ig.  3,  Plate  VI.  When  the  buds 
begin  to  open  in  spring  the  larvae  leave  their  cocoons  and  attack 
both  leaf  and  fruit  buds  as  above  described.  Some  of  the  larvae 
received  -from  Mr.  Borg,  April  21st,  were  nearly  or  quite  full 
grown,  while  others  were  .scarcely  more  than  one- half  grown. 
They  were  dark  brown  in  color  with  black  head  and  thoracic 
shield,  and  were  thinly  covered  with  light  coloied  hairs  arising 
from  minute  black  elevations.  The  largest  ones  were  nearly  one- 
half  inch  long. 

Soon  alter  being  received  they  b.egaii  to  spin  their  silken  co- 
coons within  the  folded  ma.ss  of  leaves,  and  on  May  12th  the  first 
pupa  was  ob.served.  It  is  shown  at  a,  Fig.  i,  Plate  \’I.  May 

24th  the  first  moth  appeared  and  by  June  i.st  apparently  all  had 
issued. 

During  the  daytime  the  moths  remain  quietly  resting  upon 
the  trunks  and  larger  branches  of  the  tree,  with  their  wings 
folded  roof-like  over  the  back  as  shown  at  c,  I'ig.  1,  Plate  VI.  In 
this  position  they  so  closely  re.semble  the  bark  in  color  that  it  is 
difficult  to  detect  them.  The  moths  jrrobably  live  two  or  three 
weeks,  and  beginning  a few  days  after  they  emerge  fly  about 
from  tree  to  tree,  mostly  in  the  night,  and  deposit  their  eggs  singly 
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or  in  small  clusters  upon  the  leaves.  In  from  seven  to  ten  days 
these  eggs  hatch.  The  young  larva,  which  is  at  first  green,  at 
once  begins  to  feed,  usualh"  upon  the  lower  epidermis  of  the  leah 
It  soon  spins  for  itself  a silken  tube  open  at  both  ends,  and  usuall}^ 
located  beside  the  midrib.  Fig.  4,  Plate  VI  shows  a leaf  that  has 
been  partially  destroyed.  Throughout  the  summer  the  larvae 
work  upon  the  leaves  in  this  manner,  but  towards  fall  they  retreat 
upon  the  twigs  and  branches  and  construct  the  temporar^^  cocoons 
in  which  the}’  pa.ss  the  winter  as  before  described. 

Food  Plants. 

So  far  I have  received  only  specimens  that  were  attacking 
cherry  leaves.  It  is,  therefore,  somewhat  early  to  consider  this 
insect  as  a prune  pest,  but  in  the  Eastern  States  it  has  been  known 
to  attack  the  buds  011  apple,  pear,  peach,  cherry,  quince  and  plum 
trees,  and  blackberry  bushes,  and  there  can  be  little  doubt  that, 
since  it  is  now  present  in  the  state,  it  will  soon  attack  our  prunes. 

Remedies. 

In  the  East  this  pe.st  is  proving  an  exceedingly  hard  one  to 
combat.  No  satisfactory  results  have  been  obtained  in  destroying 
the  larvae  in  their  winter  quarters,  but  it  is  possible  that  in  this 
climate  a winter  spraying  with  strong  kerosene  emulsion,  or  lime, 
salt  and  sulphur  wash  would  be  effective.  It  is  also  possible  to 
destroy  a very  large  proportion  of  the  larvae  by  spray^ig  the  trees 
with  Paris  green  just  before  the  flowers  open.  The  opening  buds 
should  be  kept  coated  with  the  poison  so  that  the  larvae  may  be 
killed  before  entering  within  their  protecting  cover.  We  are  also 
of  the  opinion  that  a thorough  under-spraying  of  the  leaves  with 
Paris  green,  between  June  ist  and  June  loth,  would  prove  effec- 
tive. In  either  case  one  pound  of  the  poison  should  be  used  in 
two  hundred  gallons  of  bordeaux  mixture. 

Most  of  our  information  regarding  this  insect  has  been  de- 
rived from  the  publications  of  Mr.  Mark  Vernon  vSlingerland  who 
first  worked  out  its  comjflete  life-history. 

No.  8.  The  Clover  Mite. 

/iryohia  pra/rnsis  ('»aniiaii. 

In  tliis  state  this  mite  is  generally  known  as  the  “red  sjuder.” 
J'he  ])est  was  first  recorded  as  present  in  Oregon  in  1889.  vSince 
then  it  has  S})read  ra])idh’  until  now  it  is  present  in  nearly  all 
50  and  107.  Cornell  I'niv.  I'lxpt.  Sta. 
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the  fruit-growing  regions  of  our  state,  hut  has  s ) far  done  no 
serious  injury*.  During  the  winter  of  1895-6  the  extraordinary 
abundance  of  the  eggs,  principally  on  prime  trees,  attracted  gen- 
eral attention  throughout  the  state. 

The  eggs  are  shining  red  and  are  so  small  that  when  placed 
singly  the}"  are  difficult  to  find.  When  at  all  abundant,  however, 
they  are  deposited  in  masses,  preferably  at  the  base  of  the  buds, 
or  in  other  protected  places  on  the  bark,  and  give  to  such  spots 
the  appearance  of  being  “ rusty.” 

Our  observations  show  that  these  eggs  under  favorable  con- 
ditions begin  to  hatch  as  early  as  March  20th  and  continue  to 
liatch  for  at  least  six  weeks.  By  April  2ist,  ’96.  the  young  mites 
in  all  .stages  of  development 'were  present  in  unlimited  numbers 
upon  the  1 'aves  of  various  fruit  trees.  Even  at  this  early  date 
the  leaves  on  the  worst  infested  trees  began  to  look  pale  and 
sickly  and  there  was  every  indication  that  the  attack  was  to  be  a 
serious  one  ; but  the  long  continued  cold  rains  following  that  date 
were  so  fatal  to  the  young  mites  that  by  June  ist  only  a few  adults 
could  be  found. 

Remedies. 

Mr.  C.  P.  Gillette,  of  the  Colorado  Experiment  vStation,  has 
shown  that  the  eggs  are  effectively  destroyed  by.  spraying  the 
trees  in  wii^r  with  a solution  of  whale-oil  soap,  one  pound  to 
four  gallons  of  water,  or  one  part  of  kerosene  emulsion  diluted 
with  four  parts  of  water.  We  have  also  shown  that  the  mites  in 
all  stages  may  be  perfectly  destroyed  in  summer  by  spra}"ing  the 
infested  trees  with  one  part  of  kerosene  emulsion  in  fifteen 
parts  of  water. 

No.  9.  The  Red  Spider. 

Tetranychus  yp. 

This  mite  is  ])robably  the  well  known  ” red  spider  ” of  the 
greenhou.se  Teti'anychiis  tela?ius.  At  Corvadlis  it  is  even  more 
abundant  upon  ]:>rune  trees  than  is  the  clover  mite,  but  it  does  not 
seem  to  have  attracted  such  general  attention  in  other  ])arts  of 
the  state.  To  the  unaided  eye  it  appears  very  similar  to  that  mite 
and  the  general  appearance  of  infested  trees  is  the  .same.  The 
clover  mite,  however,  is  rarely  found  in  the  adult  stage  u])on 
the  leaves,  and  the  eggs  are  always  deposited  upon  the  branc’.jes 
or  trunk,  while  the  ‘‘red  spiders”  may  be  found  in  all  stages  upon 
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the  leaves, — the  eggs,  the  young  in  all  stages  and  the  adults  being 
protected  under  a delicate  web  on  the  undersides  of  the  leaves. 

The  winter  eggs,  are  deposited  upon  the  trunk  and  branches, 
as  are  those  of  the  clover  mite  and  when  aluindant  give  the  bark 
the  same  “ rusty”  appearance.  The  remedies  for  the  pest  are  the 
same  as  those  used  for  the  clover  mite. 

No,  lO.  The  Prune-Leaf  Weevil. 

Tricolepis  inot'uata  Horn. 

The  unpublished  notes  of  Prof.  F.  L.  Washburn,  record  this 
little  grey  weevil  as  feeding  upon  the  leaves  of  prune  trees  at 
Corvallis,  May  17th,  1891.  May  12th  of  the  same  year,  Mr.  J. 
H.  Albert,  of  Salem,  Oregon,  sent  specimens  of  the  same  insect  to 
the  United  States  Department  of  Agriculture,  with  the  report 
that  they  were  “eating  the  foliage  of  young  prune  trees,  strip- 
ping them  in  a short  time.”  No  other  reports  of  injur}"  from 
this  insect  have  been  received. 

No.  11.  Plant  Lice  or  Aphids. 

Two  or  more  species  of  plant  lice  occur  upon  prunes  in  this 
state.  Early  in  November,  1896,  a .small  prune  tree  was  observed 
on  the  College  grounds,  the  leaves  and  twigs  of  which  were  com- 
pletely covered  with  rather  dark  wingle.ss  and  winged  aphids 
which  we  somewhat  doubtfully  determined  as  the  plum  aphis, 
Apis  prunifoliac  Fitch.  May  31st  leaves  of  the  French  prune 
were  received  from  Halsey,  Oregon,  which  were  badly  infested 
with  the  hop  louse,  Phorodo7i  Jiumuli.  The  report  accompanying 
them  stated  that  the  aphids  were  very  thick  on  French  prunes,  but 
that  the  Italians  had  not  been  attacked.  When  received  they 
were  fast  acquiring  wings  and,  no  doubt,  a few  days  later  all 
had  migrated  from  the  prunes  to  the  hops.  * 

In  their  early  stages  these  plant  lice  are  pale  green  in  color 
and  are  found  on  the  undersides  of  the  leaves.  They  winter  in 
the  egg  state  on  the  twigs,  and  the  young  lice  appear  upon  the 
leaves  principally  in  spring  and  fall.  When  abundant  they  cause 
the  leaves  to  become  curled  or  twisted  and  discolored. 

The  best  remedy  is  to  under-spray  the  leaves  with  kero.sene 
emulsion,  using  one  part  of  the  emulsion  to  12  or  15  parts  of 
water.  The  spray  should  be  very  fine  and  m-ist-Hke  so  that  it 
will,  if  ])o.ssible,  touch  every  insect. 
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No.  12.  The  Peach-Twfg  IVIoth, 

A)iarsia  lineatel/a  {f)  Zeller. 

June  9th,  1895, 'Mr.  Hugo  Garbers,  of  Hugo,  Or.,  repen  ted 
to  this  department  that  the  twigs  on  liis  peach  trees  were  l^eing 
destroyed  by  a small  worm  boring  in  at  the  tip.  A few  days 
later,  Mr.  H.  E.  Do.sch,  Horticultural  Commissioner. for  tlie  First 
District,  reported  the  same  injury  to  prunes  as  very  common 
throughout  his  district.  Up  to  and  including  the  i8th  of  June 
mail}’  similar  reports  were  received,  some  of  which  were  accom- 
panied by  injured  twigs  each  of  which  contained  a single  larva. 

These  larvae  were  reddish-pink  in  color  with  the  head  and 
shield  of  the  first  .segment  pale  brown,  and  corresponded  in 
ever}^  particular  with  Mr.  William  Sannder’s  description  of  the 
larvae  of  A.  Uncatella  as  quoted  by  Dr.  Lintner  in  his  first  report 
on  the  “ Injurious  and  Other  Insects  of  New  York.” 

June  2 2d,  1896,  .some  of  these  larvae  were  (observed  to  have 
left  the  twigs  and  to  have  pupated  in  various  parts  of  the  breed- 
ing jar.s^  the  pupae  being  held  in  position  by  a very  slight  cocoon 
consisting  onh'  of  a few  silken  threads.  July  3d  four  moths 
issued  from  these  pupae.  These  moths  agreed  perfectly  with 
the  description  of  A.  Uncatella  as  quoted  by  Dr.  Lintner  in  the 
article  referred  to  above. 

No  further  reports  of  injury  to  prune  trees  were  received, 
and  nothing  more  was  observed  concerning  this  insect  until  Oct. 
2,  1896,  when  the  strawberry  plants  on  the  College  grounds,  and 
in  a neighboring  patch  were  found  to  be  very  badly  infested  by 
reddish-pink  larvae  which  were  not  to  be  distinguished  from 
those  that  had  attacked  peach  and  j)rune  twigs  in  June.  Several 
^infested  plants  were  removed  to  the  insectary,  and  together  with 
plants  out  of  doors,  were  examined  from  time  to  tiihe  thro\ighout 
the  winter,  with  the  result  that  it  was  found  that  the  larvae  ])ass 
the  winter  in  their  burrows  in  the  strawberry  crowns  in  a nearly 
dormant  condition.  During  the  winter  infested  strawberry 
crowns  were  received  from  several  localities  and  in  every  case  the 
burrows  were  found  to  contain  the  larvae. 

May  19th,  1897,  one  moth  issued  in  a cage  in  the  in.sectary, 
although  an  examination  of  plants  out  of  doors  showed  that  the 
larvae  were  just'beginning  to  ])upate.  and  it  was  June  ist  before 
any  considerable  number  of  pupae  could  be  found.  At  the 
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present  time,  June  15th,  moths  are  still  continuing-  to  issue. 
These  moths  are  exceedingly  similar  to.  if  not  identical  with 
those  reared  from  peach  and  prune  twigs  last  Jnh’. 

From  the  fact  that  there  was  a somewhat  extensive  attack 
by  the  twig-borer  last  June,  and  still  no  evidence  thronghont  the 
summer,  fall,  and  early  winter  months,  of  any  attack  on  prune 
trees  by  a second  brood  of  these  larvae,  and  since  in  early  fall 
strawberr}^  plants  were  so  generally  attacked  by  great  numbers 
of  apparantly  identical  larvae,  I have  been  led  to  infer  that  the 
July  brood  of  moths  deposits  its  eggs  almost  entirely  upon  the 
strawberry,  although  that  inference  is  somewhat  opposed  to  the 
statement  made  b\^  Professor  Comstock  that  "the  fruit-inhabiting 
larvae  are  found  [in  peaches]  during  the  latter  part  of  July  and 
August  and  mature  during  September.”^'  and  is  entirely  opposed 
to  the  statement  of  two  prominent  California  authorities,  that  the 
small  larvae  bore  into  the  bark  of  infested  trees  and  there  pass 
the  winter  in  the  larval  stage. t 

April  20th,  larvae  of  a twig-borer  were  received  from  Hal- 
sey, Or.,  and  between  that  time  and  May  25th,  when  'the  last 
specimens  were  received,  the  work  of  this  insect  was  reported  from 
Halse^p  Hugo,  Lookingglass.  Oakland,  Dundee,  Yoncalla,  Junc- 
tion, Bellefontaine  and  Granger  and  were  observed  at  Corvallis, 
Liberty  and  Rosedale.  Mr.  H.  Pb  Dosch,  Horticultural  Com- 
missioner ior  the  First  District,  also  writes  me  that  he  has 
numerous  letters  regarding  this  pest  from  various  parts,  and  Mr. 
C.  L D liley.  Commissioner  of  the  Second  District,  writes  that 
the  "pest  is  everwhere  and  small  trees  are  literally  denuded  of 
terminal  buds.” 

The  first  larvae  received  were  slightly  more  than  one-fourtli 
inch  long,  and  were  of  a dirty  brown  or  dull  greyish  bhick  color, 
with  head,  first  and  last  segments,  and  true  legs  shining  black. 
In  general  appearance  they  so  closely  resembled  the  larvae  of  the 
bud  moth  that  at  first  I mistook  them  for  that  insect.  I .soon 
noticed,  however,  that  the  habits  of  the  two  species  were  entirely 
different  and  that  every  larva  of  the  twig-borer  was  readily  dis- 
tingui.shed  by  its  shining  black  terminal  .segment.  But  this 
character,  together  with  the  general  color  of  the  larvae,  rendered 
■"■Rept.  Coin.  Agri.  1879,  ]).  255. 

tAlexander  Craw,  Fonrtli  Biennial  Re])t.  Cal.  Bd  of  Ilort. 
iC.  \V.  Woodworth,  Re])t.  Cal.  Ivx])t.  ,Sta.  1894-5,  ]>.  244. 
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them  so  unlike  the  larvae  of  A?iarsia  lineatella  {f)  as  described, 
and  as  seen  in  stravvberr}-  plants,  and  in  prune  twigs  last  June, 
that  it  did  not  occur  to  me  that  they  could  belong  to  that  species, 
until  May  17th  when  four  of  the  moths  issued.  One  of  these 
moths  was  at  .c>nce  .sent  to  Dr,  C.  H.  Fernald  who  wrote  that  it 
is  Anar  si  a lineatella. 

If  this  determination  is  correct^  and  there  can  be  no  reason- 
able doubt  of  its  accuracy  since  Dr.  Fernald  is  without  doubt  the 
best  American  authority  on  the  microlepidoptera,  we  are  brought 
face  to  face  with  the  peculiar  phenomenon  of  a well  known  in- 
.sect — one  which  was  described  in  Europe  nearly  sixty  > ears  ago 
and  which  has  been  an  important  insect  pest  in  this  country  for 
ne.rrly  forty  years — ^being  bred,  in  May,  from  larvae  which  are 
entirely  different  from  those  which  are  snppo.sed  to  produce  it: 
while  on  the  other  hand  a very  similar  but  evidently  quite  distinct 
insect  is  bred  from  apparently  normal  larvae  of  A.  lineatella  which 
winter  in  strawberry  crowns,  and  the  second  brood  of  which  occa- 
sionally attacks  the  twigs  of  peach,  prune  and  plum  trees  in  June. 
Either  two  species  must  be  involved  in  this  phenomenon  or  the 
larvae  of  A.  lineatella  must  exhibit  a double  dimorphism  due  to 
different  food  plants  and  seasons.  It  appears  to  us  very  probable 
that  hitherto  two  very  similar  but  entirely  distinct  species  have 
been  united  under  the  name  Anarsia  lineatella  ; that  one  ot 
the.se  .species  breeds  normally  in  strawberry  plants  but  may  occa- 
sionally attack  young  shoots  of  the  genus  I iunus  in  June  and 
July  ; while  the  other  so  far  as  known  breeds  only  upon  trees  of 
the  same  genus,  wintering  in  the  half-grown  larval  condition  in 
shallow  burrows  in  the  bark.  If  this  supposition  proves  true, 
the  interesting  question  ari.ses,  which  of  the  two  is  Anarsia 
lineatella  and  what  is  the  other  species  ? May  it  not  after  all 
be  the  A.  pruinella  Clem,  which  has  been  di.scarded,  as  a .syno- 
nym o A.  lineatella  Zeller.  The  proper  answers  to  the.se  qiie."- 
tions  are  of  considerable  scientific  and  economic  imjiortance  since 
they  may  hav^e  a direct  bearing  on  the  efficiency  of  certain  re- 
medial measures. 

Description  and  Life- H istory . 

The  twig-l)orer  moth  is  shown  at  r and  d.  Fig.  1,  Plate  \ni, 
enlarged  two  diameters.  The  fore  wings  are  dark  grey,  almost 
black  in  color,  and  are  s])lashed  with  a few  short  black  lines  or 
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streaks.  The  mounted  specimens  greatly  resemble  the  moths 
reared  from  the  larvae  in  strawberry  crowns,  but  are  slightly 
Larger,  and  darker  in  color.  The  habits  of  the  livdng  moths  are 
quiie  dififerent.  Those  reared  from  the  strawberry  crowns  crawl 
down  among  the  vines  even  into  crevices  in  the  soil,  apparently 
for  the  purpc>se  of  depositing  eggs  upon  the  crowns,  and  when 
disturbed  run  or  flutter  abcmt  with  wings  half  spread.  On  the 
other  hand  the  moths  of  the  twig-borer  invariably  take  an  eleva- 
ted position  in  the  breeding  cage,  and  with  the  fore  ]iart  of  the 
body  slightly  raised,  and  the  labial  palpi  held  rigidly  upright  in 
front  of  the  face,  they  present  a very  characteristic  and  alert 
appearance.  When  disturbed  they  dart  rapidly  about,  suddenly 
alighting  again  in  the  same  characteristic  attitude  upon  another 
portion  of  the  cage.  When  out  of  doors  upon  the  trees,  it  must 
be  nearly  impossible  to  distinguish  them  from  buds.  The  m.jths 
began  to  appear  in  our  breeding  cage  May  17th,  and  continued 
to  emerge  until  June  5th. 

The  larv'a  is  shown  greatly  enlarged  at  Fig.  2,  Plate  VII. 
It  is  brownish  black  or  dull  dirty  black  in  color,  with  head,  shield, 
anal  segment  and  true  legs  black,  and  is  covered  .sparsely  with 
light  colored  hairs  which  arise  from  minute  elevations.  When 
full-grown  the  larvae  are  nearly  one-half  inch  long.  They  then 
spin  a very  loose  .silken  cocoon,  wherever  they  may  be  feeding,  in 
which  they  pupate.  The  first  pupa  was  .seen  May  8th,  and  since 
the  first  moths  appeared  May  17th,  the  pupal  stage  lasts  about 
ten  days.  The  pupa  and  empty  pupal  case  are  shown  at  a and 
b.  Fig.  I,  Plate  VII. 

Injury  Done. 

The  half-grown  larvae  pa.ss  the  winter  in  minute  burrows  in 
the  bark  of  infested  trees.  See  Fig.  3,  Plate  VII.  In  .spring 
soon  after  the  buds  begin  to  o])en,  some  of  the  larvae  leave  their 
winter  quarters  and  bore  directly  into  the  center  of  the  buds  in 
such  a manner  as  to  destroy  the  terminal  ones.  The  shoot,  there- 
fore, fails  to  develop  although  often  the  dead  terminal  leaves  may 
be  surrounded  by  a whorl  of  well  develo])ed  leaves.  Later  they 
attack  the  rapidl}'  growing  shoots,  entering  them  either  at  the 
tip,  or  in  the  axil  of  a leaf,  and  boring  in  the  pith  as  shown  in 
Fig.  V,  Plate  VII.  As  .soon  as  the  fruit  begins  to  dev''eloj),  it  is 
al.so  attacked,  the  larvae  usually  boring  directly  to  the  ])it  upon 
which  they  .seem  to  ])refer  to  I'eed.  vSee  log.  4.  Plate  VII. 


other  Generations. 

During-  the  suimiier  we  sIkiH  attempt  to  determine  where 
the  motlis  Tleposit  their  eggs,  how  maii\-  generations  ot'  larvae 
there  are  and  how  tl'/ey  feed.  It  is  probable,  however,  that  the 
one  or  more  summer  broods  of 'larvae  feed  upon  the  leaves  of 
the  prune  and  that  unle.ss  very  numerous  they  do  but  little 
injury.  As  fall  a])])roaches  the  half-grown  lar\-ae  probably  retreat 
u])on  the  branches,  where  they  lu  rrcw  into  th.e  bark  and  pa.ss  the 
winter,  ready  to  emerge  and  attack  the  young  shoots  as  soon  as 
they  kegiu  to  develop  in  s])iing. 

. Remedies. 

It  is  possible  that  a winter  spraying  with  strong  kero.sene 
emulsion,  or  lime,  salt  and  sulphur  wash  would  prove  effective 
in  destroying  the  half-grown  larvae  in  their  winter  quarters:  but 
since  the\'  must  be  exceedingly  well  protected  in  their  burrows, 
we  are  strongly  of  the  ojunion  that  the  best  and  cheapest  remedy 
is  to  spray  the  trees  just  when  the  leaf  buds  are  unfolding  with 
Paris  green,  so  that  the  larva’s  first  meal  in  the  spring  will 
be  a poisonous  one.  The  best  results  will  be  ol)tained  by  apply- 
ing the  poison  in  bordeaux  mixture,  using  one  pound  to  each 
200  gallons.  It  is  also  po.ssible  that  a more  complete  knowledge 
of  its  life  history  will  sliow  that  this  insect  may  be  succe.ssfully 
controlled  by  .spraying  at  other  times. 

No.  13.  The  Box-Elder  Plant  Bug. 

Leptocoris  trivittatiis  Say. 

This  insect,  which  in  a general  way  re.sembles  an  ordinary 
.squash  bug  with  fine  red  markings,  is  quite  generally  distributed 
throughout  the  state.  Mr.  Ihnile  vShanuo,  Horticultural  Com- 
mi.ssiouer  for  the  Fifth  District,  has  reported  them  as  being  ex- 
ceedingly abundant  in  .some  old  orchards  at  The  Dalles,  and  that 
they  .seem  fond  of  sweet  })lums,  etc.,  clustering  up(>n  them  in 
great  numbers  and  sucking  the  juice. 

Probably  there  is  no  better  remedy  than  to  spray  them  with 
strong  kero.sene  emulsion  or  to  jar  them  on  to  a sheet  or  blanket 
and  quickly  throw  them  into  a tub  of  water  to  which  a little 
kero.sene  oil  has  been  added. 

The  cuts  illustrating  the.se  articles  have  been  ])re])ared  by 
Prof.  K F.  Pernot  of  the  De])artment  of  Ifiiotography  and 
Fngravingv  h'ig.  i is  after  Riley  ; Figs.  2,  3,  and  4 are  after 
Howard  : P'ig.  i.  Plate  is  afteiv  Marlatt;  and  Figs.  2.  3 and 

Plate  \H  are  after  Slingerland.  ‘All  others  are  original  and 
are  from  material  prepared  by  the  author. 
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A PLANT  THAT  POISONS  CATTLE. 


Introduction. 


plant  growing  in  the  low  pasture  lands  of  Oregon, 
I poisons  cattle  in  the  late  winter  and  early  spring. 


plant  grows.  The  inquiries  as  to  what  this  plant  is,  has 
been  a common  and  urgent  one  made  of  the  Station  men  at  the 
Oregon  Experiment  Station.  Several  attempts  have  been  made  to 
answer  it.  Such  investigations  may  be  briefly  noted  as  follows: 

In  the  summer  of  1889,  Professor  P.  H.  Irish,  then  in  charge 
of  the  Department  of  Chemistry  of  this  Station,  fed  the  follow- 
ing plants  to  stock Common  Larkspur  {^Delphinium  exalta- 
him  Ait.),  Camass  {Camassia  esculenta  LindL),  Sanicle  {Saniciila 
howellii  C.  & R.),  degenerated  cultivated  Parsnip  {Pastinica  sa- 
liva, L.)  and  Cow  Parsnip  {Heracleum  lajiatum  Michx.);  all  had 
been  Reported  as  having  poisoned  cattle,  but  as  fed  by  Professor 
Irish  proved  harmless. 

In  the  spring  of  1896  a farmer  in  Linn  comity  sent  to  the 
Station  a quantity  of  roots  of  Larkspur,  saying  that  he  felt  sure 
that  cattle  of  his  had  died  from  eating  them.  A cow  at  the 
Station  was  made  to  eat  the  roots  sent  and  no  ill  effects  followed, 
again  proving  the  harmless  nature  of  the  roots  of  Larkspur. 

The  following  letter,  recieved  January  6,  1897,  from  Wald- 
port,  Lincoln  County,  Oregon,  is  published  as  being  typical  of 
letters  received  every  spring,  and  as  indicating  the  time  that 
reports  of  cattle  poi.soning  begin  to  come  in. 

“ I send  by  to-day’s  mail  a root  that  is  playing  havoc  among  the  cattle 
in  this  section  of  the  state.  A number  of  cattle  have  died  in  this  vicinity 
from  eating  it,  several  having  died  on  my  ranch.  What  will  counteract  the 
])oison  that  the  plant  contains  ? 


The  roots  proved  to  be  those  of  Cicuta  vagans  Greene, — a 
*hul.  No.  3,  p.  25,  Ore  Kxpt.  Sta.  ^ 


Last  spring  probably  not  less  than  one  hundred  cattle 
were  poisoned  in  those  parts  of  the  state  where  this 


Yours  respectfully. 


W.  H,  Harrison. 
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plant  of  the  Parsnip  (CTinbeinferae)  family.  C'pon  reqruest,  Mr. 
Harrison  sent  a quantity  of  the  roots  to  the  Station.  A few  of 
the.se  were  feci  expei"i  men  tally  to  two  cows,  an-cly  though  but  a 
small  quantity  of  the  roots  was  taken  into  the  stomachs  of  the 
animals  in  both-  ca.se.s>  death,  resulted  within  two  hours.  The 
behavior  of  these  animals  under  the  influence  of  the  poison  and 
the  remedies  tried,,  will  be  ' de.scril>ed  in  another  part  of  the 
bulletin, 

Follovviiig  the  alrove  experiment,  .sev^erat  plants  belonging 
to  the  Parsnip  family,  closely  related  to  Cicuta,  and  generally 
Ibund  growing  with  it,  and  often  .suspected  as  l:>eing  poisonous,, 
were  fed  and  proved  to  1>e  harmless.  Thi.s,  and  a more  thorough 
investigation  of  the  properties  of  Cicuta,  .seem  to  indicate,  con- 
du.sively,  that  the  latter  is  the  plant  that  poisons  cattle. 

Before  attempting  a further  discussion  of  the  plant  in  ques- 
tion, it  may  be  said  that  its  description  for  popular  identiflcation, 
is  attended  wbth  man}'  difficulties;  for  it  belongs  to  a family, 
man\-  of  whose  memlx^rs  are  so  nearly  alike  in  appearance  ami 
fiabits  that  a skilled  botanist  can  identify  .some  species  only  by 
(niniite  differences  in  plant  structure.  I must,  therefore,  in  my 
description,  enter  into  details  that  might  seem  unnecessary  to 
one  not  appri.sed  of  the  difficulties  to  overcome.  But,  by  the  aid 
of  the  plates,  made  from  photographs,  *and  the  descriptions  of 
plants  that  might  be  mi.staken  for  Cicmta,  the  average  reader 
should  hav'e  but  little  difficulty  in  identifying  the  plant  in  questoii. 

Name- 

The  name,  Cicuta  vaoans  Greene,  was  given  by  Professor 
Iv.lwin  L.  Greene,  now  of  the  Catholic  University,  Washington, 
1).  C.,  in  i8<S9.'^^  Previously,  it  had  been  coirsidered  as  identical 
with  Cicuta  uiaculata  Linn,  the  Ivastern  species  of  this  genus. 
In  all  text-books,  ap])licable  to  the  Pacific  Coast,  the  plant  is  yet 
called  C.  luiicutata,  but  botanists  hav'e  adopted  the  name  giv’en 
by  Greene. 

In  the  niatter  of  conimoii  names  there  is  much  confusion 
regarding  this,  a.s  of  many  plants  in  the  Parsnip  family.  The 
Ciciita.s  are  known  in  the  various  pKalities  in  which  they  are 
found  1)}'  a number  of  common  names.  Gray,  our  best  author- 
ity, alone,  givx's  five  ])opiilar  names  to  the  common  Cicuta.  as 
\’ol  II,  Part,;,  Dec,  1SS9. 
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5 


follows;  Water  Hemlock,  Musquash  Root,  vSpotted  Cow  bane, 
Beaver  Poison  and  Muskrat  Weed.  Other  botanists  add  to  these, 
Wild  Parsnip,  Water  Parsnip,  Cow  bane,  and  Snake  Root.  All 
the.se  show  how  inaccurate  and  unsatisfactory  are  common  names. 
If  aii}^  one  of  these  popular  names  is  to  be  used,  W’^ater  Hemlock 
is  most  applicable,  but  there  cannot  be  any  rea.sonable  objection 
to  calling  the  plant  Cicuta,  a name,  about  which,  there  could  be 
no  confusion. 

Description. 

The  Cicuta  found  in  Oregon,  is  a tall,  smooth,  coarse  grow- 
ing plant  ; its  stems  are  round  and  hollow,  branch  from  the  base, 
may  be  erect  or  reclining  in  growth,  and  reach  a height  of  from 
3 to  6 feet  ; the  stems  spring  from  a bulb-like,  perennial  root 
and  after  flowering  in  mid-summer  soon  die  down  ; the  leaves 
are  from  2 to  3 feet  long,  smooth  and  glaucous,  .sometimes  with 
a purplish  cast,  two  or  three  times  divided  (bi  or  tri-pinnate); 
the  leaflets  are  borne  on  the  upper  third  of  the  leaf,  there  being, 
generally  from  4 to  6 pairs,  they  are  oblong  and  lance-shaped, 
about  2 inches  in  length,  ^ of  an  inch  wide,  coarsely  toothed, 
.sometimes  unequally  divided  or  lobed,  and  with  small  veins  run- 
ning from  the  midrib  to  the  notches  in  the  edge  of  the  leaflet, 
A part  of  an  old  and  of  a young  leaf  are  .shown  in  Plate  I. 

The  plant  blooms  in  midsummer  and  bears  an  umbel  or  um- 
brella shaped  cluster  of  .small,  white  flowers  at  the  end  of  a long 
stalk  or  peduncle  (Plate  I);  from  the  blossoms,  broadly  ovate, 
kidney-shaped,  ribbed  fruits  about  ^ of  an  inch  long  are  formed; 
the.se,  when  cut  cro.sswi.se,  show  minute  tubes  containing  an 
aromatic  oil  much  like  that  in  the  .seeds  of  the  common  Parsnip  ; 
the  .seeds  in  the.se  fruits  are  small,  nearly  C3dindrical  in  .shape, 
and  have  a slighth’  hollowed  face. 

In  studying  the  plant  it  will  be  found  that  the  root  bulb  is 
he  most  distinctive  part  and  zvill  aid  most  in  identification . vSpecial 
attention  is  called  to  Plate  II  in  which  the  bulbs  are  well  illus- 
trated. A comparison  of  this  plate  with  the  other  plates  shows 
very  strikingly  the  difference  between  the  underground  parts  of 
])lants  of  the  Parsnip  tamil^q  and  makes  obvious  the  gre^t  value 
of  the  roots  as  a means  of  identifying  Cicuta.  Taking  the 
bulbous  roots  alone,  as  a means  of  identification,  one  could 
hardl}’  make  a mistake  in  naming  Cicuta,  The  subterranean 
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pprt  of  Ciciita,  propefW  speaking,  fs  a close  jomfed,  iifidergfotifl(5 
stem.  It  is  bvilb  like  in  appearance,  2 to  4 inches  long  and  i to  2 
niches  thick.  In  color  the  exterior  is  a dark  purplish  green,  the 
interior  a yellowish  white,  the  flesh  firm  and  bearing  an  abun- 
dance  of  reddish,  aromatic  oil — the  odor  of  Parsnip  being  most 
decided  ; the  root  bulb  is  only  partly  underground  and  emits 
long  fibrous  roots  from  beneath.  The  poisonous  property  of  the 
plant,  cicutoxiney  is  found  in  the  oil  of  the  bulb. 

Habits. 

The  flowering  and  fruiting  part  of  Cicitta  is  .sustained  hy 
food  stored  away  during  one  or  more  years  of  immature  exist- 
ence. The  reservoir  for  this  supply  is  the  bulb-like  underground 
stem.  After  flowering,  plant 'and  root  die,  but  while  the  flower 
is  developing,  the  crown  of  the  root,  or  underground  stem,  sends 
out  one  or  more  large  budsy  which,  before  the  flowering  stalk  is 
dead,  hav’^^e  formed  roots  of  their  own  and  are  ready  to  produce 
a new  plant.  These  buds  sometimes  require  one,  and  sometimes 
two  seasons  for  full  growth.  From  the  above  it  will  be  seen  that 
the  life  limit  of  the  species  is  intermediate  between  that  of  a 
biennial  and  a perennial. 

In  growth,  as  the  plant  reaches^  maturity,  it  Irecomes  stout 
and  scraggly,  very  often  covering  an  area  of  five  or  six  feet. 
Before  reaching  the  fruiting  season,  the  underground  stem  and 
roots  become  exhausted  and  begin  to  decay,,  the  plant  at  this 
time  being  sustained  and  supported  by  tough,  fibrous  roots 
springing  from  a point  where  the  leaves  break  from  the  under- 
ground stem.  These  roots  are  called  accessory  roots.  At  this 
period  the  young  oflsets  are  being  formed. 

Distribution. 

CicUta  is  foundy  in  Oregon,  in  marsh 5^  or  wet  places  both 
on  the  seashore  and  in  the  mountains.  It  is  of  most  frequent 
(occurrence  along  the  banks  of  coast  rivers  and  inlets,  but  is 
reported  as  being  quite  common  about  the  lakes  of  Southern  and 
South-Eastern  Oregon.  It  is  so  plentiful  throughout  all  of 
Western  Oregon,  that  it  is  dangerous  to  cattle,  during  the  springy 
in  uncultivated,  marshy,  pasture  land.  CicUta  is  also  found  in 
abundance  in  Xorthern  California,  in  Washington,  and  in  British 
Columbia. 

Other  semi-a(|uatic  j)lants  of  the  Parsni]>  family,  are  often 


found  growing  witli  tlie  Cicu'ta,  which  adds  to  the  difficulty  of 
recognizing  it  and  gives  the  others,  most  of  which  are  harmless, 
a bad  reputation.  It  is  safe  to  s-ay  that  no  other  plant  in  this 
famil3"  need  be  feared  in  Oregon  pastures  at  the  tijiie  when 
Cicuta  is  dangerous,  viz.  from  Januarv  to  May, 

Damage  Done  by  Cicuta. 

It  is  hard  to  estimate  the  number  of  cattle  killed  yearly  in 
Oregon  by  eating  Cicuta.  One  hundred  would  be  a low  estimate 
in  my  judgment.  Animals  eat  the  underground  portion  of 
Cicuta  in  getting  the  tops  which  form  about  the  first  green 
herbage  in  early  spring ; as  the\'  browse  the  foliage,  the 
roots,  being  only  partly  subterranean,  and  growing  in  a soft 
soil,  are  pulled  up  and  eaten.  A piece  the  size  of  a walnut,  it 
was  found  b>-  experiment,  is  sufficient  to  kill  a cow.  It  is  piobable 
that  the  poisonous  constituent  is  found  oiih'  in  the  underground 
stem  and  the  roots. 

While  the  victims  of  the  plant  are  chiefly  cattle,  yet  the}'  are 
not  exclusively  so.  The  poisonous  parts  are  often  mistaken  for 
Parsnips,  Artichokes  and  Horse-radish,  and  thus  human  victims 
are  not  infrequent.  A number  of  cases  of  poisoning  from  Cicuta 
are  annually  reported  in  the  United  States.  A writer  in  a local 
paper  a few  months  ago,  reported  the  case  of  two  cattlemen  in 
Southern  Oregon,  who,  after  eating  “Wild  Parsnip,”  presumably 
Cicuta,  died  in  a few  hours,  Falk  reports,  that  in  Fhirope, 
in  thirty-one  cases  of  poisoning  from  Cicuta,  45  per  cent  died. 

Symptoms  of  Poisoning,  and  Remedies. 

Soon  after  receiving  a quantity  of  the  Cicuta  bulbs  from 
Mr.  Harrison  of  Waldport,  as  before  mentioned,  it  was  decided 
to  try  their  effects  upon  a cow,  in  order  that  a more  direct 
knowledge  of  the  action  of  the  poison  might  be  obtained.  The 
following  is  the  description  of  the  behavior  of  two  animals  to 
which  was  fed  the  Cicuta,— the  notes  having  been  taken  by 
Profe.ssor  H.  T.  French,  the  .Station  Agriculturist. 

“ A bulb  was  cut  into  small  ])ieces,  mixed  with  a carrot  cut 
up  in  the  same  w^ay,  and  fed  to  a two-year  old  grade  heifer.  The 
material  was  fed  at  8 o’clock,  a.  m.,  and  at  9:30  the  animal  was 
dead.  The  poi.son  j)erformed  its  work  so  quickly,  that  we  were 
unable  to  be  pre.sent  at  the  moment  death  occurred.  The  animal 
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cvidentl}’  died  in  a spasm,  froth  and  foam  having  escaped  from 
its  mouth  in  considerai.de  quantities. 

“On  post-mortem  examination,  pieces  of  the  root  were  found 
in  the  rumen,  and  in  the  reticulum  or  second  stomach.  None 
was  found  beyond  the  .second  stomach.  It  was  somewhat  sur- 
pri.sing  to  find  not  more  tlian  two  drams  of  the  root  in  the  stom- 
ach. A ver}'  .small  portion  might  have  pas.sed  beyond  recogni- 
tion by  mastication,  but  a careful  examination  was  made  re.sulting 
in  the  finding  of  the  above  amount.  From  the  amount  left  in 
the  feed-box  it  was  evident  that  only  a very  .small  portion  had 
been  eaten. 

“ The  lungs  were  highly  congested,  otherwise  there  were  no 
abnormal  conditions  noticed  iif  the  abdominal  or  thoracic  cavities. 

“ The  following  day  another  animal  was  fed  the  poisonous 
roots  in  order  that  an  attempt  might  be  made  to  counteract  the 
effect  of  the  poison  with  an  antidote. 

“A  call  one  3*ear  old  was  selected  for  the  experiment.  The 
temperature  of  the  animal  was  taken  in  the  evening  and  morn- 
ing preceding  the  experiment.  The  normal  was  found  to  be 
102^  degrees. 

“Two  bulbs  the  .size  of  an  egg  were  cut  and  mixed  with  car- 
rots, and  a little  grain  sprinkled  over  the  roots.  The  material 
was  eaten  under  protest  in  order  to  get  the  grain  and  carrots. 

“The  roots  were  fed  at  9:15,  a.  111.;  at  9:40  the  temperature 
was  103,  and  the  muscles  about  the  nose  began  to  twitch.  At 
10  o’clock  the  temperature  had  ri.sen  to  103)4,  and  the  animal 
was  a little  uneasy.  At  10:25  the  temperature  was  104,  and 
there  was  a trembling  about  the  flanks.  The  'eyes  watered 
very  freely  ; at  10:35  animal  was  .somewhat  excited,  and  the 
temperature  was  104 time  urination  began  and  con- 
tinued very  freely  until  death  ensued.  At  10:45  the  animal  fell 
over  on  its  .side  in  a spasm.  The  eyes  were  drawn  and  the 
muscles  were  rigid  and  contracted  violently.  The  animal  fell 
backward  rather  than  sidewax  s,  and  when  part  way  down  rolled 
on  its  side. 

“As  .soon  as  possible  it  was  given  an  ounce  of  spirits  of 
turpentine  in  a quart  of  milk,  and  immediately  the  calf  re- 
covered its  feet  and  began  to  walk  about,  though  with  difficultN*  : 
its  limbs  were  stiff  and  it  walked  with  a straddling  gait.  .\t 


PLATI-:  III,  WIIvI)  CKU':RV.  Ocnanthe  sarwcntosa  Nutt. 
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i^O'55  tewiperatiire  s\ood  at  '104)4  perspiratu/11  was 

flowing  very  freely.  The  respirations  were  hurried  being 
about  double  the  usual  number  per  minute  ; soon  there  were 
indications  of  severe  spasms.  The  dose  of  turpentine  and  milk 
was  repeated  and  the  animal  stood  up  till  tir^o.  when  it  went 
down  as  before.  A full  dose  of  tincture  of  aconite  with  a quart 
of  milk  was  given,  but  no  results  were  noticed  ; immediately 
after  a hypodermic  injection  of  nitro-gly^cerin  was  made,  but 
with  no  results.  The  spasms  were  almost  continuous  from  the 
time  the  animal  fell  over  until  death  took  place  at  11:45, 
two  and  one-half  hours  from  the  time  the  poison  was  adminis* 
tered.  The  highest  temperature  reached  was  106)4)  degrees.” 

The  cattle  were  fed,  as  above  described,  in  March.  During 
the  next  few  weeks  a number  of  ” sure”  remedies  were  recom- 
mended. The  most  common  of  these  are  lard,  bacon  grease^ 
milk,  and  flour.  The  milk  had  proved  to  be  Worthless  in  the 
first  experiments,  but  to  satisfy  ourselves  regarding  the  other 
named  remedies,  and  to  try  some  of  a more  medicinal  nature, 
another  animal,  early  in  May,  was  fed  several  of  the  poisonous 
bulbs.  The  bulbs  were  of  the  same  lot  used  in  the  first  experi" 
inents,  but  had  been  growing  for  a month  in  a green  house.  It 
was  expected  that  growth  would  remove  some  of  the  dangerous 
properties  of  the  bulbs,  but  it  was  a surprise  to  find  that  an 
animal  eating  many  times  as  much  of  them  as  had  killed  the 
cows  in  the  previous  experiment  suflered  no  ill  effects  whatever. 
The  conclusion  is  obvious:  the  bulbs  are  only  dangerously  poison 
when  in  the  dormant  state,  or  for  a short  time  after  growth  be- 
gins in  the  spring.  Cattle  are  likely  , then,  to  be  poisoned  only 
from  the  first  of  January  to  the  middle  of  May. 

It  is  probable  that  the  simple  remedies,  as  lard,  bacon  gi-ea.sc' 
flour,  and  milk,  so  highly  recommended  by  stockmen,  in  the 
milder  cases,  are  of  value,  as  they  are  substances  which  would 
tend  to  retard  the  absorption  of  the  poison  in  the  stomach,  and, 
given  in  sufficient  quantities,  Would  act  as  a purgative  to  expel 
it  from  the  intestines.  But  it  is  my  ooinon  that  none  of  these 
would  be  of  avail  with  an  animil  that  had  swallowed  even  a 
small  quantity,  a few  drams,  of  the  bulb  when  the  poi.son  is  mosl 
virulent.  Further  inv^estigation  may  develoj)  some  agent  more 
potent  as  a remedy  but  until  then,  farmers  must  de])end  u])on 


pre\^eiition  — keeping  tliefr  cattle  from  pasture  lands  Contamfr/g’ 
Cicuta^ 

Eradicatfon. 

An  effort  should  l>e  make  to  eradicate  Cicuta  completel}^ 
from  all  enclosed  pistures.  Cultivation  will  soon  ex^terminate  it 
from  fields  that  can  be  tilled.  In  other  pasture  lands^  the  plant 
once  recognized^  can  lae  eradicated  during  spring  and  summer  b}?' 
going  over  the  field  with  a sharp  hoe,  spade,  or  shovel,-  and  chop" 
ping  out  the  roots,  a thing  easily  done  ; or,  better  still,  while 
the  ground  is  soft  in  the  early  spring,  just  after  the  plaiats begiir 
to  grow,  they  may  l>e  pulled  out  hy  hand  thus  securing  complete 
extirpation.  In  most  pastures  Cicuta  occurs  but  sparingly  and 
to  detect  it  will  require  close  .ol^servation.  The  bulbs  can  be 
readily  destroyed  by  exposing  them  to  the  direct  action  of  the 
elements — sun,  frost,  and  wind,  so  that  an  occasional  plowing  i.s- 
effective  in  getting  rid  of  the  plant. 

Related  Plants  Likely  ta  be  IVfistakenr  far  Cicuta, 

Two  plants  closely  related  to  Cicuta  are  often  mistaken  for  it, 
aiuf,  since  both  are  more  plentiful  than  the  Cicuta,  cause  those 
(ipoiT  whose  premises  they  grow,  much  uneasiness.  A careful 
comparison  of  the  description  of  the  plants  here  given  aided  \yy 
the  plates,  will  enable  farmer.s  to  easily  distinguish  these  more 
common  and  harmless  ])lants  from  the  Cicuta.  The  first  of  these 
()la,nts  is 

Wild  CeIvH;rv.  {Oenanthe  s%}'mentosa  Nutt,) — 'Wild  Celery 
is  well  shown  in  Plate  III.  A compari.son  of  the  parts  of  the 
plant  in  the  plate  wuth  those  of  Cicuta  on  Ihates  I and  II,  shows 
that  the  leaves  and  leafiets  are  much  smaller,  the  stems  weaker 
and  j^idged,  that  there  are  bracts  or  leaflets,  called  involucres. 
Under  the  flowers  ; and  that  the  root  sitocks;  or  bulbs,  are  ve7y  much 
different^  hi  being  snialter,  less  closely  attached  to  the  plant,  and  of  a 
different  shape.  The  plant  is  more  aquatic  in  habit  than  the 
Cicuta;  growing  nearly  always  in  water,  often  in  running  water 
Wild  Celery  is  .smaller  than  the  Cicuta.  growing  only  from  2 to  3 
feet  liigh.  Its  thick,  aromatic  roots  have  the  smell  of  Celer}’, 
in.stead  of  the  Parsnip  as  ha.s  Cicuta,  and  the  base  of  the  leaf 
*«tems  much  resemble  tlio.se  of  small  Celery  stems.  The  plant 
is  edible  and  is  lunch  relished  by  the  Indians,  and  is  not  uiiac- 
i'eptahle  to  a liuiigry  W’hite  Man. 


Vn 


plate;  IV.  SWKBT  CICKLY.  Glycosma  ambi^imm  Gray, 


II 


vSwEET  Cicely.  {Glycosma  ambiguum  Gray.) — Sweet 
Cicely,  the  second  plant  that  farmers  commonly  mistake  for 
Cicuta,  is  shown  in  Plate  IV,  and  a comparison  of  this  plate 
with  the  preceding  ones  will  make  plain  the  differences.  It  may 
be  easily  distinguished  from  Cicuta  by  the  root,  its  smaller  size, 
its  smell  of  Cicely  or  Anise  instead  of  Parsnip,  and  the  fact  that 
It  is  common  in  dry  lands  as  well  as  in  marsh  lands.  Sweet 
Cicely  is  harmless. 

There  are  other  plants  which  as  closely  resemble  the  Cicuta  as 
the  two  described  above,  but  they  are  not  common  in  pastures  and 
ar  ‘ not  to  my  knowledge  suspected  of  being  poisonous.  Wild 
Celery  and  Sweet  Cicely  have  been  frequently  brought  to  the 
vStation  as  “ the  plants  that  poison  cattle.” 

Poison  Hemlock.  (Comum  maculatimi  Linn)  has  been 
sparingly  introduced  in  waste  places  in  the  neighborhood  of  the 
older  settlements,  but  it  is  not  dangerous  in  pastures  as  its  herbage 
comes  at  a time  when  good  pasturage  is  plentiful  and,  moreover, 
its  leaves  exhale  a sickly,  disagreeable  odor  which  repels  all 
animals.  Its  smaller  size,  white  fusiform  root,  foliage  spotted  with 
])urple,  and  later  appearance,  easily  distinguish  it  from  Cicuta. 

REVIEW. 

T.  Cicuta,  a plant  of  the  Parsnip  family,  growing  in  the 
low,  pasture  lands  of  Oregon,  in  late  winter  and  early  spring, 
poi.sons  catttle. 

2.  The  following  plants,  reported  poi.sonous,  were  fed  to  cat- 
tle without  ill  effects  : Larkspur,  Camass,  Sanicle,  degenerated 

cultivated  Parsnip,  and  Cow  Parsnip. 

3.  Common  names  are  inaccurate,  and  the  plant  in  ques^ 
lion  should  be  called  Cicuta,  to  avoid  confusion.  Locally,  Cicuta 
is  often  known  as.  Wild  Parsnip,  Water  Hemlock,  Musquash 
Root,  Cow  Bane,  Water  Parsnip,  Mivskrat  Weed,  and  Snake 
Root. 

4.  Cicuta  is  a tall,  .smooth,  coar.se,  marsh  perennial  ; tlie 
stems  come  from  a bulb-like,  underground  stem  ; the  leaves  are 
from  2 to  3 feet  long  and  have  from  4 to  6 pairs  of  lance- shaped, 
coar.sely-toothed  leaflets  ; the  plant  l)looms  in  midsummer  and 
bears  an  umbel  of  white  flowers  which  form  .‘•mall  kidney-.shaped. 
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ribbed,  aromatic  fruits.  The  unde ro^  round  root-stoek  is  the  most 
distinctive  part  of  the  plant  and  luill  aid  most  in  identidcation , 

5 Cicuta  is ' found  tlirougiiout  Oregon,  Washington, 
Northern  California,  and  British  Columbia.  It  is  of  most 
frequent  occurrence  along  banks  of  coast  rivers  and  inlets. 

6.  It  is  estimated  that  about  loo  cattle  are  killed  annually 
in  Oregon  b}’  eating  Cicuta.  Human  victims  of  Cicuta  are  not 
infrequent  in  the  United  States. 

7.  After  eating  the  Cicuta  roots  death  takes  place,  com- 
monly, in  a few  hours.  The  symptoms  of  poisoning  are  uneasi- 
ness, twitching  about  no.se  and  mouth,  trembling  of  the  ■tanks, 
watery  eyes,  much  perspiration,  high  temperature,  continued 
urination,  and  finally  violent  spasm>  which  end  in  death. 

8.  As  a remedy,  .stockmen  recommend,  lard,  bacon  grease, 
milk,  and  flour  ; these,  by  absorbing  the  poison,  and  acting  as  a 
purgative  may  be  of  avail  in  mild  cases. 

9.  Cicuta  should  be  eradicated  from  enclosed  pastures  by 
cultivation,  cutting  out,  or  pulling  up. 

10.  Two  common  plants  of  the  same  family.  Wild  Celery 
and  Sweet  Cicelv,  are  often  mistaken  for  Cicuta. 
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RELATIVE  DIGESTIBILITY  OF  CHEAT  AND  CLOVER  HAY. 


Much  controversy  has  arisen  over  the  comparative  value  of  Cheat  hay. 
Cheat  has  long  been  considered  a valuable  hay-producing  plant  throughout 
the  Willamette  valley,  ^hat  it  grows  well  there  is  little  doubt.  Many 
farmers  report  a yield  of  three  to  four  tons  per  acre,  and  even  greater  yields 
are  often  mentioned.  The  average  yield  is  about  2^4  tons  per  acre.  This 
portion  of  the  State  seems  to  be  the  natural  habitat  for  several  wild  species 
of  Bromus;  and  owing  to  the  certainty  with  which  Cheat  may  be  grown, 
and  the  uncertainty  which  attends  the  efforts  of  the  farmer  in  growing 
other  varieties  of  grasses,  it  is  not  strange  that  Cheat  should  be  retained  so 
tenaciously. 

Cheat  is  a very  hardy  plant,  easily  withstanding  such  vicissitudes  of  climate 
as  are  likely  to  prevail  throughout  a large  portion  of  Western  Oregon.  On 
low,  flat,  heavy  soil,  where  water  is  too  abundant  during  the  winter  months 
for  other  grasses  to  thrive.  Cheat  will  make  a very  good  growth.  It  would 
not  be  easy  to  And  a grass  that  can  surpass  Cheat  under  these  condi- 
tions. On  the  higher  portions  of  the  land,  or  on  land  which  is  fairly  well 
drained,  there  are  other  varieties  of  grasses  and  clovers  which  may  be 
grown  suscessfully,  and  which  will  give  much  better  results  when  fed  to 
stock. 

The  question  upon  which  this  report  is  intended  to  throw  more  light  is 
not  a question  of  growing  Cheat,  but  rather  its  value  as  compared  with 
Clover,  when  fed  to  cattle.  ' 

It  is  a common  practice  at  present  to  feed  Cheat  to  dairy  cows  as  well  as  to 
all  other  kinds  of  stock;  and  it  is  with  a view  of  discouraging  its  growth  for 
dairy  stock  especially  that  these  facts  are  presented. 

The  question  of  profit  is  determined  more  largely  if  possible,  in  dairying, 
than  in  any  other  branch  of  farming, by  a proper  knowledge  of  the  food  supply 
It  is  not  a question  of  quantity  altogether,  but  of  quality,  and  a proper  com- 
bination of  food  constituents  to  produce  the  best  results.  The  dairy  cow  is  a 
delicately  wrought  machine  which  must  not  be  over  worked  in  consuming  a 
large  amount  of  material  that  is  not  needed,  in  order  to  get  a sufficient  sup- 
ply of  that  which  is  essential  in  the  production  of  milk. 

When  Cheat  is  fed  to  dairy  cows  the  creamery  man  complains  of  a lack  of 
milk  supply,  and  this  fact  implies  that  the  farmer  is  simply  keeping  his  cows 
without  getting  proper  returns  from  them.  Much  is  said  in  these  days  re- 
garding the  yield  of  butter  fat  as  an  indicator  of  the  value  of  a cow  in  the 
dairy;  but  it  is  not  altogether  just  to  the  cow  to  apply  the  test  before  we 
have  learned  how  to  feed  her  properly.  While  the  food,  under  normal  con- 
ditions, will  not  materially  change  the  per  cent,  of  butter  fat  in  milk,  it  will 
materially  change  the  total  yield  by  increasing  the  flow  of  milk. 

It  would  not  be  right  to  discourage  the  growth  of  Cheat  unless  there  is 
something  better  with  which  to  replace  it.  Over  a large  portion  of  the 
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Willamette  valley,  where  Cheat  is  now  grown,  Clover  can  be  grown  success- 
fully. This  has  been  thoroughly  demonstrated  on  the  Experiment  Station 
farm,  and  we  have  seen  the  same  results  obtained  on  other  farms  in  this 
portion  of  the  State. 

The  two  factors  entering  into  the  value  of  a foodstuff  are  its  composition 
and  its’  digestibility.  The  first  factor  is  determined  by  chemical  analysis 
alone.  The  second  is  determined  either  by  actual  trials  with  animals,  or 
with  artifical  digestion  fluids  made  to  correspond  closely  with  the  digestive 
fluids  of  the  body.  The  digestible  matter  for  most  of  the  common  cattle 
foods  has  been  determined  by  feeding  animals  for  a stated  period  upon  food 
whose  composition  has  been  previously  determined  by  analysis.  The  ma- 
terial so  used  is  weighed  and  the  excreta  of  the  animal  carefully  collected, 
weighed  and  analyzed. 

The  solid  excretum  is  simply  that  material  which  has  escaped  the  action 
of  the  digestive  fluids,  or  the  indigestible  matter.  From  its  analysis,  and 
that  of  the  food  eaten,  can  be  calculated  the  amount  of  the  food  digested. 

The  per  cents  of  the  various  nutrients  that  can  be  digested  by  an  animal 
are  called  the  digestion  co-efficients. 

Thus  it  is  seen  that  chemical  analysis  is  the  first  and  last  step  in  render- 
ing intelligible  the  results  of  feeding  experiments.  It  is  absolutely  essen- 
tial to  a proper  understanding  of  the  material  used  in  rations,  if  we  desire  to 
feed  economically.  It  is  the  foundation  upon  which  the  whole  system  of 
rational  feeding  rests.  The  object  of  the  following  experiment;  from  the 
chemical  standpoint,  was  to  determine  the  digestion  co-efficients  of  Cheat 
{Bromus  secalinus)  hay,  and  to  compare  its  digestibility  with  that  of  Red 
Clover  ( Trifolinm  pratetise)  when  fed  to  the  same  animal. 

It  seemed  the  more  essential  to  set  forth  the  results  thus  contrasted  since 
after  the  publication  of  Bulletin  39  numerous  persons — some  evidently  not 
having  read  the  bulletin — made  extravagant  statements  as  to  what  the  au- 
thor claimed.  Now  the  fact  is  that  the  writer  never  did  assert  that  the  hay 
in  question  was  “worthless,”  for  such  a statement  would  be  far  from  the 
truth.  What  he  did  intentionally  imply  was  that  Cheat  did  not  favorably 
compare  with  several  other  grasses  there  named,  either  from  the  standpoint 
of  a food  or  in  economy  of  production.  Cheat,  and  even  straw,  can  be 
made  the  basis  of  a ration,  but  it  is  certainly  poor  economy  to  feed  a hay  of 
low  food  value  when  there  are  others  much  better  which  can  be  had;  and  it 
is  still  more  wasteful,  as  well  as  crude  and  unscientific,  to  feed  either  this 
or  any  other  coarse  food  alone,  when  the  advantages  to  be  gained  by  proper- 
ly balanced  rations  are  so  clearly  set  forth  in  the  literature  of  the  day,  and 
are  so  well  recognized  by  the  most  eminent  feeders  of  the  country. 

The  details  of  the  feeding  were  as  follows:  A three  year  old  Short  Horn 

grade  steer  was  selected  for  the  experiment.  The  animal  was  placed  in  a 
stall  arranged  in  such  a manner  that  the  excreta  could  be  collected  without 
loss.  The  apparatus  used  was  that  recommended  by  Professor  Armsby,  of 
Pennsylvania.  It  is  shown  in  the  accompanying  illustration.  The  appar- 
atus was  found  well  adapted  to  the  work.  The  preliminary  feeding  began 
on  P'ebruary  17,  1896,  and  continued  till  March  2d,  during  which  time 
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the  animal  was  fed  in  the  same  manner  as  during  the  actual  digestion 
period.  During  the  last  four  days  of  this  time  the  harness  was  adjusted 
to  the  steer,  and  the  conditions  made  identical  with  those  of  the  digestion 
period. 

The  hay  was  cut  as  for  ordinary  feeding,  and  after  being  thoroughly  mixed, 
was  weighed  into  rations,  and  a sample  of  each  placed  in  an  air  tight  bottle 
and  brought  to  the  laboratory  for  analysis.  The  first  of  the  prepared  rations 
was  fed  to  the  steer  on  March  2d,  at  5 p.  m.,  and  the  experiment  ended  at  5 
p.  m.,  March  8th.  The  water,  as  well  as  the  food,  given  to  the  animal  was 
carefully  weighed.  The  amounts  of  each  consumed,  together  with  the 
weight  of  excreta,  and  the  weight  of  the  animal  are  given  in  Tables  I and 
II.  It  is  somewhat  interesting  to  note  the  fact  that  the  animal  voided  58 
per  cent  more  urine  during  the  Clover  experiment  than  when  fed  on  the 
Cheat.  During  the  same  time  he  drank  20  per  cent,  more  water.  The 
samples  of  dung  were  brought  to  the  laboratory  where  they  were  reduced 
to  an  air-dried  condition,  and  after  being  ground  till  the  entire  material 
would  pass  through  a one-millimeter  sieve,  were  preserved  in  air-tight  bot- 
tles till  analyzed. 

TABLE  I— CHEAT. 


Dates. 

1 

Food  eaten 

, 1 

5. 

1 

1 

§ 

! 

Weight  of  solid 
excreta 

Weight  of  ani- 
mal  

i _ 1 

rounds 

Pounds 

1 Pounds 

Pounds 

Pounds 

March  3 

16 

37 

ii-K 

29  ks 

1006 

March  4 

16 

; 40^ 

7 

35 

1012 

March  s 

16 

281/ 

30K 

1002 

March  6 

16 

44 

■ 8 

34 

1007 

March  7 i 

:6 

3214 

8K 

ZlV\ 

1008 

March  8 1 

16 

33 

9 

1006 

Total 1 

96 

2151/ 

47^ 

199 

table  II— clover. 


Dates. 

Food  eaten 

5:5' 

i 

§ 

H^cight  of  solid 
excreta 

Weight  of  ani- 
mal  

Pounds 

Pounds 

Pounds 

Pounds 

Pounds 

.March  23 

15 

21 

19 

30 

9S8 

March  24 

15  ^ 

i 70 

22^ 

28 

993 

March  23 

13 

1 40 

isy> 

3314 

OQI 

M arch  26 

15 

4914 

16 

36 

992 

March  27 

15 

4214 

18^ 

32 

991 

March  28 

35 

1 47 

i8‘/4 

31 

992 

Total ’ 

90 

! 270 

11314 

190I4 

The  composition  of  the  two  hays  was  as  follows  : 


Material . 


Clover. 


Cheat. 


I 

Water 4.27  Dr>-  7.00  Dr\’ 

Dry  matter 95-73  matter.  93-00  matter. 


Ether  Extract 3.35  3.50  1,95  2.09 

Protein... 14-84  15.50  6.06  6.52 

Crude  P'ibre 28.83  30.11  31.80  3419 

Xitrog-en-free  Extract 40.20  41.12  44.10  47-43 

Ash 8.50  8.77  9.09  9.77 


Total  dry  matter„ 95-73  | 100.00  93.00  100.00 


For  a full  description  of  the  terms  above  emplo^'ed  the  reader  is  referred 
to  Bulletin  39,  but  for  the  sake  of  reference  the  following  resume  is  here  in- 
serted : 

Protein,  albumenoids,  and  nitrogenous  matter  mean  the  same  thing,  and 
are  represented  by  the  white  of  an  egg,  lean  meat  and  the  gummy  part  of 
wheat.  Other  things  being  equal,  that  food  has  the  highest  food  value 
which  is  the  richest  in  digestible  protein.  The  function  of  this  class  of 
bodies  is  that  of  muscle  forming.  The  term  Ether  Extract  in  the  case  of 
grains  might  well  be  expressed  b}"  the  word  fat,  which  is  frequently  used, 
but  in  the  case  of  grasses  and  other  coarse  foods  there  is  also  included  color- 
ing matter  and  certain  gums.  Crude  fibre  is  a term  used  to  express  the 
more  woody  parts  of  the  plant,  and  is  well  represented  by  paper  and  cotton 
fibre.  It  is  closely  allied  to  starch,  and  with  the  next  group  belongs  to  the 
class  of  carbohydrates.  The  Nitrogen-free  Extract  is  best  represented  by 
such  bodies  as  sugar  and  starch,  which  together  with  the  Ether  Extract  and 
Fibre  serve  to  form  animal  fat  and  heat. 

As  stated  above  the  indigestible  matter  constitutes  the  dung.  This  was 
collected  during  the  period  of  the  experiment,  weighed  and  analyzed. 

T.-UBLE  IV— THE  STEER  VOIDED  AS  DUNG. 


Dry  Matter. 


Of  the  clover  hay.  190,5  lbs 32-37  K*-'’- 

Of  the  cheat  hav^  199.7  lbs 49-io  lbs. 


The  water-free  dung  showed  the  following  composition;* 

T.\BI.E  V. 


Clover.  I 

Cheat. 

Ether  tixtract 

2.56 
6. 89 

Crude  

33-24 

Nitrojfen-free  Extract 

14.53 

13.47 

43-84 

Tr.fnl  ..  

100.00 

*The  nitrogen  was  corrected  for  metabolic  nitrogen  according  to  the  method  suggested 
bj-  Dr.  Jordan  in  .\nnual  Report  of  Maine  Station,  1888. 

From  the  above  hgures,  computing  the  ingredients  of  the  dung  excreted 
during  the  experiment,  we  have; 


TABLE  VI. 


Clover.  ' 

Cheat. 

Ether  Extract 

1.46 

4-98 

I .78 
10.52 
4.70 

1.26 

Protein  

3-38 

16.22 

Crude  fibre. 

Nitrogen-free  Extract 

21.58 

6.66 

Ash  

Total 

32.37 

49  10 

These  figures  represent  the  indigestible  matter.  It  is  evident,  then,  that 
if  these  be  subtracted  from  the  figures  representing  the  ingredients  eaten, 
we  shall  obtain  the  amounts  digested. 

TABLE  VII— SHOWING  DIGESTIBILITY  OF  CLOVER  HAY. 


Material. 

Dry 

Matter. 

Ether 

Extract. 

Protein. 

Crude 

Eibre. 

Nitrogen- 

free 

Extract. 

Ash. 

In  90  H)s.  clover  hav 

86.15 

3.02 

13-35 

25-94 

36.29 

7-55 

In  190.5  lbs.  clover  dung 

32.37 

.1.46 

4.98 

10.78 

10.52 

4.70 

Amounts  digested,  lbs 

53-78 

1.56 

8.37 

15.16 

25-77 

2.85 

table  VIII— showing  digEvSTibility  of  cheat  hay. 


Material. 

Dry 

Matter. 

Ether 

Extract 

Protein . 

Crude 

Eibre. 

Nitrogen- 
free  ' 
Extract. 

Ash. 

In  96  lbs.  cheat  hav 

89.28 

1.86 

581 

30-52 

42.37 

8.72 

In  199.7  lbs.  cheat  dung 

49.10 

1.27 

3-38 

16.22 

21  58 

6.66 

Amounts  digested,  lbs 

40.18 

60 

2.43 

14.30 

20,72 

2.06 

The  following  table  shows  the  comparative  digestibilit)^  of  the  constitu* 
cuts  in  each  food  stuff  used  in  the  experiment: 

table  IX— digestion  co-efficients. 


Clover.  Cheat. 


Dry  Matter 62  45 

FTher  Extract 55  32 

Proteiig. 63  42 

Crude  Fibre 59  • 46 

Nitroj?en-free  Extract 71  49 

Ash 37  23 


Computing  the  nutritive  ratio*  for  each,  as  determined  by  the  experi- 
ment, it  is  is  found  to  l)e: 


For  clover  hay ! i;  5.3 

I'or  cheat  hay 1:15.0 


8 


The  chemical  anah’sis  shows  that  Cheat  contains  a larger  per  cent,  of  indi- 
gestible woody  fiber  than  Clover,  and  less  than  half  as  much  protein  or  flesh 
formers.  In  carbohydrates,  or  those  substances  which  go  largely  to  keep  up 
animal  heat,  the  Cheat  is  better  provided  than  the  Clover.  This  to  a certain 
extent  explains  why  the  Cheat  gives  such  favorable  results  in  keeping  stock 
animals,  or  those  which  are  being  kept  over  winter.  In  the  fat  contained 
the  Cheat  is  not  nearly  as  well  provided  as  the  Clover. 

The  nutritive  ratio  is  rather  wide — that  is  there  is  a large  proportion  of 
carbohydrates  to  the  protein,  or  flesh  forming  substances — there  being  15  of 
the  former  to  one  of  the  latter.  It  is  not  economical  to  require  the  animal 
functions  to  take  care  of  so  much  crude  fiber  in  order  to  obtain  a sufficient 
supply  of  nitrogenous  material.  It  is  cheaper  to  supply  the  deficiency  by  a 
better  balanced  ration.  This  might  be  done  by  feeding  liberally  with  bran 
oil  meal,  pea  meal,  or  cotton  seed  meal,  but  in  feeding  these  concentrated 
foods. the  expense  is  materially  increased.  The  best  results  will  be  obtained 
when  we  feed  in  the  coarse  food  as  nearly  a complete,  or  balanced,  ration 
as  possible. 

* Found  by  niultiplyin.s:  the  Ether  Extract  by  2^,  adding  to  the  product  the  Crude 
Fibre  and  Nitrogen-free  Extract,  and  dividing  by  the  Protein.  It  expresses  the  relation 
between  the  carboh3xlrates  and  the  protein. 
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